APLAR SLE online course:
Management of kidney disease in
systemic lupus erythematosus

Dr. Chi Chiu Mok (MD, FRCP)
Department of Medicine, Tuen Mun Hospital,
Hong Kong SAR China

Feb 21, 2026




Disclosures




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

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




Prevalence of renal disease in SLE

Probability of not having renal disease

1.0

148
68

116
88

82
106

Th—

o

58 40
(N 115

« 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

25 12 12 Nooatrisk
117 117 117 Events

-
0

12

24

6 48

Time {months)

60 72 84

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




Renal disease in SLE and the SMR
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Figure 1 | Lupus nephritis is a highly heterogeneous disease. Data from a renal registry in the USA involving Standardized mortality ratio (age and sex adjusted)
12,344 patients with incident lupus nephritis as the cause of end-stage renal disease (ESRD) show a wide range of

variation in standardized incidence ratios (SIRs) of ESRD across ethnic groups!’. The age-matched and sex-adjusted
standardized mortality ratios (SMRs) of patients with systemic lupus erythematosus (SLE) show that some forms of
SLE-related renal disease are associated with greatly increased mortality versus SLE without renal disease.

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
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APLAR consensus recommendations on SLE management

Diagnosis of SLE
1
* Clinical and laboratory features
* Classification criteria

e 34 statements agreed

e 7 statements for LN

¢ Belimumab as add-on therapy
for refractory disease

* Exclusion of mimics and other differential diagnoses

\4

* Details of screening,
monitoring of LN not

Early referral to a lupus specialist €
1
* Shared decision between the physician and the patient
* Multi-disciplinary care
* Disease activity and severity assessment

v

| included

Shared care with family

physicians (stable /mild SLE) °

Newer studies on CNIs
and belimumab have

Therapy

come out

Induction:
Moderate dose GC plus
* First-line:
* MMF (adjusted for body weight; usually targeted at <2g/day)
« IV CYC (0.5-1g/m?) x6
* Second-line:
* TAC (pregnancy wish, persistent leukopenia)
* Lower-dose CYC (for patients at sk of infection + absence of
poor prognostic features)

Refractory
* Combination regimens
(e.g. MMF+TAC)
* Rituximab
* Belimumab

Abbreviations:

NPSLE Other serious or
Induction:
* Moderate/high dose GC + IV

CYC (0.5-1g/m?) x 6 doses

life-threatening
SLE manifestations

Induction:
aintenance: * Moderate/high dose GC +
MMF/AZA CYC
CNIs (second-line) Maintenance:
* MMF/AZA

* CNIs (second-line)

2

Refractory
« IVIG
+ Rituximab
* Plasma exchange

Target of therapy
Remission, or
Low disease activity if remission cannot be achieved

SLE manifestations of Secondary APS
mild or moderate severity * Anti-coagulation
* Low/moderate dose GC
* Methotrexate Monitoring of treatment
* AZA response and adverse effects
* Minimization of GC use and
its dosage
* GC sparing treatment
* Treatment related toxicities
* Prophylaxis against bacterial
and viral infections
* Assessment and treatment
Refractory of atherosclerotic risk
* MMF factors and osteoporosis
* Teflunomide
* Belimumab

(Mok CC, et al. Lancet Rheumatology 2021)

APS: antiphospholipid syndrome, AZA: azathioprine, CNIs: calcineurin inhibitors, CYC: cyclophosphamide, GC: glucocorticoids, HCQ: hydroxychloroquine,
IV: intravenous , IVIG: intravenous immunoglobulin G, LN: lupus nephritis, MMF: mycophenolate mofetil, NPSLE: neuropsychiatric systemic lupus erythematosus, TAC: tacrolimus
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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 (LM} according to two rounds
of Delphi exercize from members of the APLAR SLE special interest group, invited nephrologists, histopathologists, and hpus
nephritis patients. For initial treatment of LN, we recommend a combination of glucocorticoids (G Cs) with cyclophosphamide
{CYC), mycophenolate mofetil (MMF), or the calcineurin inhibitors (CH1s) as first-line options. An upfront combination of im-
munosuppressive drugs and the biological agents may be conzsidered in patients at significant risk of dizease propression and
renal function deterioration. Switching or “add-on” among different immunosuppressive agents, including biclogical agents,
may be considered for refractory disease. Subsequent/maintenance therapy of LM should continue for at least 3years to reduce
the risk of renal flares. Lower dose MMF and azathioprine are options, but MMF maintenance should follow induction by the
same drug. Prednizolone or equivalent should be maintained at a dose of Smg/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. Itis 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.

TABLE1 | AFLAR consensus statements for the management of lupus nephrits.

Statements

LOE SO

R % agreement Score®

1. Over-arching principles

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

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

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

1.4 Treatment of active LN includes an induction phase with maore 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

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

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

2.2 Urine protein (e.g., spot urine protein-creatinine ratio [uP/Cr] or 24h urine protein)
should be performed at every visit, along with periodic assessment of serum creatinine
and albumin, calculated estimated glomerular filtration rate (eGFR), anti-dsDMNA,

and complement levels. Urine microscopy for active urinary sediments should be
performed when renal activity/flare is suspected

2.3 Patients with active LN should be followed frequently le.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

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 = 1.0g/24h (or uP/Cr = 1.0mg/mg)

+ Persistent proteinuria = (0.5g/24 h (or uP/Cr =z 0.5mg/mg) in the presence of active
urinary sediments (hematuria/pyuria/casts)

+ Persistent unexplained deterioration in renal function or eGFR

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

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

2.7 The presence of additionz] inflammatory, thrombotic, and vascular lesions should
be evaluated, e.g., podocytopathy, tubulointerstitial inflammation, and thrombotic
microangiopathy
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SLE is different in Asian from non-Asian patients

« A systematic review (in 2012) reported « NP manifestations: psychosis, headache
the incidence of renal disease ranged and cognitive dysfunction more
from 21-65% at diagnosis and 40-82% commonly reported in Asians.

(seizure/CVA/delirium more common in

over time in Asian patients; which are )
Caucasians)

more common than Caucasian SLE

patients. - Access to health care, delayed diagnosis
and poor treatment adherence - still a

« Asian patients have poorer tolerance to problem in some Asia Pacific regions

medications (eg. MMF 3g/day in the
ALMS induction phase RCT, ocrelizumab - Asian patients are more worried about

studies for renal and non-renal SLE). toxicities of medications, leading to
poorer medication adherence

« 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




Why an Asian / APLAR guideline for LN Is hecessary?

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/IVxV 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

Statements

LOE SOR % agreement

Score?

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

1.2 Physicians should monitor SLE patients for renal involvement and refer them
rromptly (o a lupys specialist for proper management

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

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

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

— A 977

— A 97.7

0.59+1.03

9.14x1.66

0.66+0.95

0.23+1.82

9.69+0.83




Screening, diagnosis and monitoring of LN

2.4 A renal biopsy should be performed (unless there are contraindications) when there D A 93.2 7.80+2.42
is suspicion or evidence of kidney involvement, as indicated by the following:
+ Persistent proteinuria > 1.0g/24h (or uP/Cr > 1.0mg/mg)
+ Persistent proteinuria = 0.5g/24 h (or uP/Cr > 0.5mg/mg) in the presence of active
urinary sediments (hematuria/pyuria/casts)
« Persistent unexplained deterioration in renal function or eGFR

2. he International Societv of Nephrology! Eenal Patholoe D A i 5.82+1.93
classification should be used to assess renal histology in LN

2.6 Activity (0-24) and chronicity (0-12) indices according to the National Institutesof D A 97.7 8.75+1.94
Health (NIH) criteria should be assessed

2.7 The presence of additional inflammatory, thrombotic, and vascular lesions should D A 85.4 B.66+2.33

be evaluated, e.g., podocytopathy, tubulointerstitial inflammation, and thrombotic
microangiopathy




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,

tubulointerstitial lesions)

« Proteinuria a poor surrogate of histological activity or chronicity: silent 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 still have residual histological activity

« Renal biopsy indicated in SLE patients with persistent proteinuria, especially
>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 predictive of
the renal prognosis; guide further therapy and withdrawal of therapy

« Worsening kidney disease: has to exclude other causes eg. poor BP control,
medication toxicities (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
fibrous hyperplasia




2018 RPS/ISN histological classification of LN:
modifications

2003 RPS/ISN histological classification of LN

Class I: mesangial immune complexes only; normal light
Microscopy.

Class ll: mesangial hypercellularity or mesangial matrix expansion

with mesangial immune deposits.

Class llI: focal glomerulonephritis involving <50% of glomeruli.
Class IV-S: diffuse glomerulonephritis involving 250% of
aglomeruli, with 250% of the involved glomeruli showing
segmental lesions, that is, lesions involving less than half of the
aglomerular tuft.

Class IV-G: diffuse glomerulonephritis involving 250% of
glomeruli, with 250% of the involved glomeruli showing

aglobal lesions, that is, lesions involving at least half of the
glomerular tuft.

Class V: global or segmental continuous granular subepithelial
immune deposits.

Class VI: advanced global sclerosis in 290% of glomeruli.

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

Modified NIH activity index'™

e Glomerular abnormalities
- Endocapillary hypercellularity (score 0-3)
- Neutrophils and/or karyorrhexis (score 0-3)
- Fibrinoid necrosis (score (0-3) x 2)
- Hyaline deposits (wire loops lesions and/or hyaline thrombi)

(score 0-3)

- Cellular and/or fibrocellular crescents (score (0-3) x 2)

¢ Tubulointerstitial abnormalities
- Interstitial inflammation (leukocytes) in the cortex (score 0-3)

Modified NIH chronicity index™
¢ Glomerular abnormalities
- Global and/or segmental glomerular sclerosis (score 0-3)
- Fibrous crescents (score 0-3)
o Tubulointerstitial abnormalities
- Tubular atrophy (in the cortical tubules) (score 0-3)
- Interstitial fibrosis in the cortex (score 0-3)




Initial and subsequent therapies for LN

Active lupus nephritis  Induction/consolidation

6-12 months EULAR

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

consolidation/maintenance

Renal biopsy  pm) 6 months in old studies m—) 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

3. Initial (Induction) therapies for LN
3.1 Immunosuppressive therapy is indicated for ISN/RPS active class [ITor IV(zV)LN C A 97.8 9.16 £ 1.85

3.2 Immunosuppressive therapy is indicated for ISN/RPS pure class V with significant D A B8.3 7.70+3.01
proteinuria (uP/Cr = 2.0mg/mg with hypoalbuminemia)

3.3 Immunosuppressive therapy should be considered for ISN/RPS class 1/11 disease D A 92.0 B.39+1.73
with significant podocytopathy or nephrotic range of proteinuria

3.4 For patients in whom renal biopsy is unavailable, induction therapy should be D B 97.7 B.61+1.96
individualized based on the Ju_clg;ment of clinical parameters (e.g., eGFR, urinary
findings, SLE serology and previous response to therapy)

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




TACROLIMUS AS INDUCTION THERAPY FOR LUPUS NEPHRITIS

Active class Il / IV / V lupus nephritis (N=150)

I'l
"
A

|"{ prednisolone 0.6mg/kg/d x 6 weeks, \"l
| then tapered by 5mg/wk to <10mg/d |

MMF 2g/d (n=76) TAC 0.1mg/kg/d (n=74)
- 3g/d if poor response at 3m - 0.06mg/d if good response at 3m
no MPA monitoring target trough TAC level: Sng/ml

Inclusion crtena:
Age =18 years

Biopsy-proven active LN

ISN/RPS class [II/IVA within 4 weeks of entry
Serum creatinine (SCr) <200 mmol/L

- MMF 2g/day (76%), 2.5g/day (9%), 3g/day (14%)

* TAC — mean trough level (7.8£3.9ng/ml); median 7.0ng/ml

P=0.71 Tac is non-inferior to MMF as

% o induction therapy of LN at
70 59 : month 6
60
50
40 27
30 21
20

10

0

CR (all) PR (all)
mMMF © Tac

Adverse events

Less herpes zoster; but more alopecia, tremor and reversible SCr

by 30% (related to drug level) in TAC arm

Mok CC et al. Ann Rheum Dis 2016:75:30-6




Probability of a renal flare

CUMULATIVE RATES OF RENAL FLARES
(ANY) OVERTIME (THOSEWHO DID NOT
REQUIRE RE-INDUCTION N=119)

1.0
0.5
Tacrolimus-AZA A |
0.5 I IJ
MMF-AZA
0.4
024
0.0 Log rank test: p=0.40
L) L] L) L) L] Ll L) L] Ll Ll L] 1 1
1] 12 24 35 43 &0 T2 24 95 108 120 132 144

Time since renal biopsy (months)

2 patients lost to FU

&0

50

30

20

10

RENAL FLARES OVER TIME (MEAN 1|18 MONTHS)

p=0.49
62

p=0.02 57

p=0.36

all flares

nephritic flares

BMMF B Tac

proteinuric flares

FU time = 9.7+3.5 years (median = 10.] years)
Mean time for renal flare after a CR at ém:

MMF = 70.4147.1 months MMF;Tac = 65.2+50.0 months

Mok CC, et al. Ann Rheum Dis 2020




TACROLIMUS AS CYC INDUCTION THERAPY FOR LUPUS NEPHRITIS
= 24-week RCT ek | Open. o

= Renal Bx proven LN: class Il/IV/V gl invesigation | Rheumatology
Effect of Tacrolimus vs Intravenous Cyclophosphamide on Complete or Partial
= Tac (n= |57) vs CYC (n=|42) Response in Patients With Lupus Nephritis
A Randomized Clinical Trial
= GC regimen: pulse MP (0.5gx3) followed by oral g B0 be o e L g A At Lo, S o g gt . Btr e

prednisone 0.8mg/kg/day for 4/52 then tapered 1 MO i b M e L MO e M0

= IV CYC = standard NIH; tacrolimus 4mg/day titrated t0 o oo oo iomsmessmcsm ooy oo itsoecti e
a level of 4-10ng/day (mean = 5.4ng/ml) e oxckphospramit (NCT 2 it

safpty of tacrodimass v Infravenous
treatment of LN, however, larpe cake, randomired chinical studies of tacrolirmus are Licking

theragry for hupss. rephriti (LN} among.
[2] i1 & e o ORIECTIVE To assess sfficacy and satety of taorolimies va IVOY a5 an initial therags fof LN in China, T
't Findings In this rancomined clnical trial
DESIGN, SETTING. AND PARTICIPANTS This randomined (1.1, opsen-Label, paralbel-controlled, of J99 patuerrts, ther comphete of pantial
E L. phase 3, noninderiority clinical trial recruibed pathents aged 18 to 60 years with systemic ups ladney response rate was B3.0% with
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Zheng ZH et al. JAMA Network Open 2022;5:224492



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

2021 recommendations

2024 recommendations

Initial / induction Subsequent /
therapy maintenance therapy

Initial / induction Subsequent /
therapy maintenance therapy

First line

First line
P+MMF 2g/day (A)

First line
P+MMF 2g/day (A)
P+IV standard CYC (A)
P+TAC (A) «/

First line
Lower dose MMF
AZA

Lower dose MMF or

P+IV standard CYC (6 AZA plus

doses) (A)

Prednisolone <bmg/day
for at least 3 years

Second line Second line

P+TAC (B) Low-dose CNIs (eg.
P+Euro-lupus CYC (C) Bt

Second line

Second line
P+Euro-lupus CYC (C)

Low-dose CNIs (eg. CSA/TAC)
? Leflunomide (not agreed) ,J

High risk features for LN progression (upfront combination)

« Histologic crescents, fibrinoid necrosis, TMA, severe
interstitial inflammation

* Nephrotic range proteinuria

+ Impaired or deteriorating renal function ~/

Refractory LN

Switching among the above
regimens

MMF+TAC combination

Add on rituximab

* Frequent relapsing disease
Add on belimumab

39




Precautions of using CNIs in lupus nephritis

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

Trough level does not correlate with clinical efficacy, but ensure compliance (target >

5ng/ml) - also important to declare treatment failure

The dosage of CNIs (except voclosporin) may be difficult to titrate 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 available in Asian countries

yet)

CNIs may precipitate accelerated hypertension (e.g. PRES syndrome) in patients with
active SLE and renal impairment, especially if antiphospholipid antibodies are present

CNIs are relatively safe during pregnancy




LN at risk of progression or having poor outcomes

7.1 Patients are at risk of progression and poorer renal outcomes when the following c A

features are present:

« Impaired or deteriorating eGFR

« MNephrotic range of proteinuria

« Histologic high-risk features: crescents, fibrinoid necrosis, thrombotic
microangiopathy (TMA), severe tubulointerstitial inflammation

« Refractory to initial induction therapies

= Frequent relapsing disease

7.2 A repeat renal biopsy may be considered in patients with suspected residual B B
or worsening renal activity despite immunosuppressive therapies, renal flare,

and/or deterioration in renal function, and to guide switching or tapering of

immunosuppressive therapies

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

7.4 Initial treatment options for high-risk patients include GC combined with the A B
following: (a) standard dose intravenous pulse CYC (0.5-1.0g/m? monthly for six

doses); (b) low-dose combination of MMF and CNI; (c) MMF/Euro-Lupus CYC with
belimumab

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

7.6 Alternative options for LN with suboptimal response to initial therapies: (a) B B
addition of CNI to MMF or vice versa; (b) addition of rituximab (1 g intravenously

Z2-weekly for two doses) to existing regimen; (c) addition of belimumab to MMF or
Euro-lupus CYC

95.4

S0

93.2

96.0

950

96.0

3.60x2.19

B44x1.66

B.09x2.62

53.24x1.36

B.59x1.61

8.23x1.53




Renal replacement therapies

9. Renal replacement therapies in LN

9.1 All modalities of renal replacement therapies are suitable and effective in LN B A B8.6 7.64+3.08
patients
9.2 Immunosuppressive therapies in LN patients undergoing maintenance dialysismay C B 94.0 8.13x1.40

be tapered with caution unless extra-renal activity is present

9.3 Renal transplantation should be considered when extra-renal lupus activity is C B 81.0 7.55+2.07
quiescent




2024 APLAR recommendations on the treatment of lupus nephritis

Initial treatment of LN

Class WV +/- V Pure Class V

YES

High risk
features® l
NO Optimize RAS
inhibition
1. &EC + standard 1V CYC

2. GO+ CHI+ MPAA
3. Bebmrarrab b standaed Rx GC + CHI GG+ MPAA GC + stand ard-dosa W CYC

I 1= lirse Irvum wanoes uppress ve Rx®:
GC + MPAA ar CHI

L e

1. Swilching between 4 E— ppernative R

1* fne Rx a) GC+AZA

OR b} GC+ slandard-dase I CYC
a) CHI + MPAA g i e
v vl v o s g TR
b} AnSLCD20 e nkem—.—
¢} Belrmumsal Maintenance s e e e e e e, A el A e e, S e o
m ooy TR, ey Ui ol oo el o I frramasdion

»  Fefraetn ry B in bl iducsion dheespien
= Frosqusnt o sp ryg dis s

FIGURE 1 | Algorithm for inftal treatment of lupus nephritis. LN, lupus nephntis; GC, ghecocorticod; 1V, Intravenous; CYC, cyclophospha-

mide; CNI, calcineurin inhibitor; MPAA. mycophenofic acld analogue; RAS, renin anglodensin system; Rx, treatment; AZA, azathloprine; TAC,
tacrolimus.



2024 APLAR recommendations on the treatment of lupus nephritis

Maintenance treatment of LN

= Mainienanoce Rx should be confinued for at least 3 years before tapering
= Alonger period should be considered in high-risk patients

; : 1

GC+AZA s of
Patients who recsved MPAA
mumm (Patients who receive
initial biological Rx may
continue; depending on
response and residual

Plans for pregnancy renal acfivity)

l |

GC+AZA  GC+CNI

= GC (prednisslone <5 mg/D) may be continued ‘J

= Decision bo discontinee and Tempo for taperning of
GC should be individ ualived

FIGUREZ | Algorithm for maintenance treatment of lupus nephritis. LN, lupus nephritis; Bx, treatment; GC, glucocortiondd; AZA . azathioprine;
MPA A, mycophenolic acld analogue; CNI, calcineurin inhibitor.



APLAR 2024 vs EULAR 2023 recommendations for LN/SLE

High risk features for LN progressiofi (upfront combination)
Histologic crescents, fibrinoid necrosis;-IMA, severe

APLAR 2024

Induction therapy Maintenance therapy

First line
Lower dose MMF
AZA plus
Prednisolone =5mg/day
for at least 3 years

First line
P+MMF 2g/day (A)
P+lV standard CYC (A)
P+TAC (A)

. Second line
Second line Low-dose CNIs (eg. CSA/TAC)

P+Euro-lupus CYC (C) Leflunomide (if intolerant to
above)

interstitial inflammation

Nephrotic range proteinuria

Impaired or deteriorating renal function
Frequent relapsing disease

EULAR 2023

Induction therapy Maintenance therapy

First line
P+MMF
or Euro-lupus CYC

N\

Combination therapy
P+MMF/CYC+
belimumab

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

SN —

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

Fanouriakis A, et al. Ann Rheum Dis 2024:;83:15-29.
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2024 KDIGO clinical practice guideline for LN:
Recommended approach for initial therapy of active Class IIl/IV LN

Kidney biopsy showing Class llI/IV £V LN

Concomitant thrombotic microangiopathy (Section 10.3.1) Assess activity and chronicity items
Active Class lll/IV £ VLN Chronic Class IllI/IV £ V LN without activity
Steroids : : .
Supportive treatment for chronic If concomitant Class V, manage as

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)? (Practice Point 10.2.3.1.1)

kidney disease Class V (Section 10.2.4)

and one of the
following options

CNI + MPAA
Voclosporin 23.7 mg b.i.d. and MPAA in patients wit
eGFR > 45 mL/min/1.73 m?

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 pmol/L) as initial and maintenance therapy
Consider cyclosporine when voclosporin and
tacrolimus are not available (Practice Point 10.2.3.1.4

Cyclophosphamide for up to
6 months
IV 500 mg g2wk x 6 or
0.5-1.0 g/m? monthly x 6; or
oral 1.0-1.5 mg/kg/d for 3 month
(Practice Point 10.2.3.1.2)c

Belimumab + MPAA or
reduced-dose cyclophosphamide

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)

Belimumab (IV 10 mg/kg g2wk for 3 doses
then g4wk) and MPAA; or

cyclophosphamide IV 500 mg g2wk x 6
(Practice Point 10.2.3.1.5)

Benlysta duration up to 2.5 years

CNI duration up to 3 yearsP Eptibility for
on criteria adopted

efer to publication for

Practice Point 10.2.3.1.5: A triple immunosuppressive regimen of belimumab with osphamide regimens.
glucocorticoids and either MPAA or reduced-dose cyclophosphamide may be considered in with permission from:
s ith repeated renal flares or at high-risk for progression to lidney failus: 'Int 2024;105:51-S69.

b.i.d. = twice daily; CNI = calcineurin inhibitor; eGFR = estime
KDIGO = Kidney Disease: Improving Global Outcomes; MPA,
analogue; g2wk = every 2 weeks; g4wk = every 4 weeks; SCr




2024 AMERICAN COLLEGE OF
RHEUMATOLOGY
RECOMMENDATIONS ON LUPUS
NEPHRITIS

IN PEOPLE WITH ACTIVE/NEW ONSET/FLARE OF CLASS II/IV (WITH OR WITHOUT CLASS V):

... We conditionally recommend a TRIPLE immunosuppressive regimen consisting of pulse intravenous
glucocorticoids 250-1000 mg methylprednisolone daily x 1-3 days, followed by oral glucocorticoid 0.5
mg/kg/day (maximum dose 40 mg/day) with taper plus:
a) MPAA plus belimumab -or-
b) MPAA plus CNI -or-
c) Euro Lupus Nephritis Trial (ELNT) low-dose CYC plus belimumab (MPAA substituted for CYC after
CYC course complete).

... We conditionally recommend an MPAA-ba\ﬂed regimen over a CYC-based regimen.

... With proteinuria 23g/g, we conditionally recommend a TRIPLE immunosuppressive regimen that contains
MPAA plug/CNI.

... With ext‘ra-renag'nanifestations, we conditionally recommend a TRIPLE immunosuppressive regimen that
contains belimumab.

... Receiving a CYC regimen, we conditionally recommend ELNT low-dose CYC over a high-dose monthly pulse
IV regimen; we also strongly recommend ELNT low-dose CYC over a daily o¥al CYC regimen.

... Who have undergone TRIPLE immunosuppressive therapy and achieved a complete renal response, we
conditionally recommend continuing the same immunosuppressive regimen.

... Who have undergone TRIPLE immunosuppressive and achieved a partial renal response, we conditionally
recommend individualizing therapy depending on clinical factors that include the trajectory of response.

...Who have undergone DUAL immunosuppressive therapy (glucocorticoids plus either CYC or )and
achieved a complete renal response, we conditionally recommend continuing therapy with MPAA (over AZA).

« MMF>CYC

* Low-dose CYC > high-dose CYC

* Belimumab if concomitant extra-renal

* CNI if heavy proteinuria or classV, (Tx if proteinuria)
* Upfront triple unless not feasible

American College of Rheumatology (ACR)
2024 Lupus Nephritis Guideline-Treatment Overview
Classll/IV£V | Pure Class V*
l Active, newly diagnosed, or flare j l Active, newly diagnosed, or flare J
v ) 4

Hydroxychloroquine and RAAS-If
FIRST LINE (CONTINUOUS) THERAPY FIRST LINE (CONTINUOUS) THERAPY
Preferred: Preferred:
TRIPLE THERAPY TRIPLE THERAPY
GC pulse/oral taper to <5 mg/day by 6 mo. GC pulse/oral taper to S5mg/day by 6mo.
+ +
MPAA MPAA
- +
BEL* or CNI® CNI
Alternatives: Alternatives:
TRIPLE THERAPY TRIPLE THERAPY
GC pulse/oral taper to <5 mg/d by 6 mo. GC pulse/oral taper to =5mg/d by 6 mo.
+ +
dﬁ-ﬂb M + BEL
DUAL THERAPY If TRIPLE THERAPY DUAL THERAPY If TRIPLE THERAPY
avallable or not avallable or not

Lack of Response

%——J

If Initlal TRIPLE THERAPY: Change to ALTERNATE TRIPLE THERAPY

. If Initial DUAL THERAPY: Escalate to TRIPLE THERAPY l

Refractory Disease

. Conslder adherence and/or other dlagnoses (e.g., aPL nephropathy) or advanced chronicity '

Escalate to a more Intensive regimen, including addition of anti-CD20 agents, combination therapy

. with 3 immunosuppressives (Le., MPAA, belimumab and CNI), or referral for Investigational therapy. '



Major recent clinical trials in LN




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

104 week double-blind treatment

“Induction”’ ‘“Maintenance”’

: . . > 28-week

open label

Randomisation
Pati.::ts (1:1) Belimumab
wi Stratified b 10 mg/kg IV + ST
active LN ratiied by mg/kg

induction and race

4
—
Day -60 Day 0 Week 24 . Week 52 Week 104
Start of ST induction Mand.atory steroid Key se.condary Primary endpoint:
tapering to <10 mg/day endpoint: « PERR
* PERR

Key secondary endpoints:
Key eligibility criteria: « CRR

* 2|8 years of age

* Clinically active LN (uPCR21 at screening)

* Class I, IVV or llI+V or IV+V on renal biopsy
and requiring induction therapy

* Induction with HDCS+CYC, followed by * Time to renal-related event or
LDCS+AZA maintenance; or induction with death
HDCS+MMF, followed by LDCS+MMF maintenance * ORR

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.



Key efficacy outcomes and testing hierarchy

PERR defined as:
. uPCR <0.7, and

. eGFR no worse than 20% below pre-flare value or
260 ml/min/1.73 m2, and

Not a treatment failure

Primary endpoint:

PERR at Week 104

» CRR defined as: If b<0.05 then inference progresses
. uPCR <0.5, and \
. eGFR no worse than 10% below pre-flare value or [ CRR* at Week 104 ]
290 ml/min/1.73 m?, and
. Not a treatment failure If b<0.05 then inference progresses

\ 4

[ PERR* at Week 52}

> 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

If p<0.05 then inference progresses

\ 4

Y
sjulodpua Auepuodas Aoy

> ORR defined as ‘Complete’, ‘Partial’ or ‘No renal response’ [Time to renal-related event or death ]
Partial ORR defined as:
. eGFR no worse than 10% below baseline value or within normal range, If p<0.05 then inference progresses
and v
. 250% decrease in uPCR with: uPCR <1.0, if baseline ratio <3.0, or uPCR [ ORR at Week 104 }
<3.0, if baseline ratio >3.0, and J
. Not a treatment failure, and
. Not a CRR

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. Eurie et al. NEJM 2020



PRIMARY AND SECONDARY RENAL END POINTS IN BLISS-LN

Double-Blind Phase?

Patients (%)

M Fiacebo + ST B Beniysta Iv 10 mg/kg + ST
(n=223) (n=223)

—
OR = 1.55 (1.04, 2.32) OR = 1.74 (1.1, 2.74) OR = 1.53 |1.06, 2.36) HR =0.51 (0.34, 0.77)
P=0.03 P=0.02 P=0.02 P= 0001
N~ — — —~—
43.0% 46 6%
32.3% 40.0% 35.4% A
|'| =
PERR at Week 104 CRR at Week 1E|-4b PERR at Week 52 Renal - Related Event or
Death”
Primary Major secondary

P=0.01

63.2%
32.09%

Responders® MNon Responders
BNcARR InPBO + 5T
(n=44)
[ FRR InPEO + 5T
in =33

N caR In Beniysta IV 10 mgeg + 5T
(n =67}

M PRR In Benlysiz IV 10 mgig + ST
(n = 39)

Significantly more patients in the Benlysta IV group met the primary and all major secondary endpoints compared with the placebo group

Furie et al. NEJM 2020



BLISS-LN: EGFR VALUES AND ADVERSE EVENTS

Figure 54. Mean observed eGFR values over time by visit while on treatment (safety population)

—ea— Puceto
15 —dr— BT 10 Mg IV

| 'mm

g

8

Mean (SE) obsenved values (mLimin/1.73m")

eGFR, estimated glomerular filtration rate; IV, intravenous; SE, standard error

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

Table 3. Adverse Events, Adverse Events of Special Interest, and Suicidality in the Safety Population.*

Event

All adverse eventst
All treatment-related adverse events{
Upper respiratory tract infection
Urinary tract infection
Herpes zoster
Bronchitis
Nasopharyngitis
Headache
Nausea
Rash
All serious adverse eventst
All treatment-related serious adverse eventst

Most common treatment-related serious adverse events, according to system
organ class, occurring in =1% of patients in either group

Infections and infestations

Respiratory, thoracic, and mediastinal disorders
Blood and lymphatic system disorders

Nervous system disorders

Most common treatment-related serious adverse events occurring in =1% of
patients in either group

Pneumonia
Herpes zoster
Adverse events resulting in discontinuation of trial drug
Adverse events of special interestf
Cancer
Excluding nonmelanoma skin cancerf
Including nonmelanoma skin cancerf
Postinfusion reactions

All infections of special interest, including opportunistic infections, herpes
zoster, tuberculosis, and sepsis

Serious infections
Depression, suicide, or self-injury
C-SSRS suicidal ideation or behavior during trial intervention
Death
Fatal serious adverse events that began during trial intervention

Fatal serious adverse events that did not begin during trial intervention

Belimumab Placebo
(N=224) (N=224)
no. of patients (%)

214 (96) 211 (94)
123 (55) 119 (53)
26 (12) 24 (11)
15 (7) 13 (6)
13 (5) 10 (4)
11 (5) 10 (4)
84 84
94 5(2)
&(4) 5(2)
6(3) 5(2)
58 (26) 67 (30)
23 (10) 25 (11)
15 (7) 18 (8)
5(2) 1(<1)
3(1) 2(1)
0 3 (1)
3(1) 4(2)
30 2(1)
29 (13) 29 (13)

2(1)
3(1)

26 (12) 29 (13)
30 (13) 34 (15)
9(4) 7(3)
11 (5) 16 (7)
703) 12 (5)
6 (3) 5 (2)
4(2) 3 (1)
2(y 20

Furie et al. NEJM 2020




wevew d drvey-in ter national org clinical trial

A randomized, controlled double-blind study ) Ghock forupcates |
comparing the efficacy and safety of

dose-ranging voclosporin with placebo in

achieving remission in patients with

active lupus nephritis

Brad H. Rovin', Neil Solomons®, William F. Pendergraft I, Mary Anne Dooley”, James Tumlin®,
Juanita Romero-Diaz’, Lidia Lysenko”, Sandra V. Navarra® and Robert B. Huizinga™; for the AURA-LV

AURA-LV (p2)

“o Subjects in complete renal remission

Placebo Low- dose VOS5 High- dose VS

')@'ﬂ'.‘{!}‘ Efficacy and safety of voclosporin versus placebo for lupus
" nephritis (AURORA 1): a double-blind, randomised,
multicentre, placebo-controlled, phase 3 trial

Brad H Rowin Y K Onno Teng, ENen M Gingler, Cristing Arriens. Dawn | Caster, juanita Romero-Diaz, Ketsha Gibson, Joshua Koplan, LauraLisk,
Sandra Novarra, Samie ¥ Pasikh, Simeat Rondhawia, Nel Solomons Robert BHuizinga

AURORA-| (p3)
Class lll / IV £V lupus nephritis (N=357)

NSAEs (infections, death) in A

the combined voclosporin
groups

B 2 weeks
48 Weeks

high-dose: 39.5mg BID
Low-dose: 23.7mg BID

Figure 2| Complete renal remission at 24 and 48 weeks for the
full analysis set. VC5, voclosporin, *P = 0,046, **P <0001, +P =

0.20, ++P = 0.026 versus placebo.

Rovin et al. Kidney Int 2019; Rovin et al. Lancet 202 |

[ MP0.25-0.50g x 2, then pred 20- |
25mg/d; tapering to 2.5mg/d in 16/52

Voclosporin 23.7mg BID Placebo
+ MMF + MMF
(N=179) (N=178)

CRR at week 52
uPCR <0.5

eGFR loss £20% and 260ml/min
no rescue medications
no Tin pred >10mg/d week 44-52

15 (8%) withdrawals 31 (17%) withdrawals

Withdrawal reasons: majority = withdrawn consent early in the study



VOCLOSPORIN IN LUPUS NEPHRITIS

A

100

80

B0 —

Proportion of patientswith complete renal response (%)

O Voclospaorin group (n=179)

@ Placebo group (n=178)

41%
40—
32%
23%
200
20+
]
Week 24 Week 52
Study week

Proportion of patients with partial renal response (%)

100+

8o

T F0%
60—
% L2%
4_'] —
20
0
Week 24 Week 52
Study week

Figure 2: Complete and partial renal response endpoints (intention-to-treat population)

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

A new old treatment for lupus nephritis

Despite the irpeoved treatment strateqy for pes
nepheitls, 22% of patients still dewelop renal falluee
at 10 years' ARhough promibing data are emerging
for B-ceflmoduliting Dlologies such a5 belmumad
and abinutarumal,** oral dregs have the advantages
of corvenlence and lower cost. Caldneurin Indibitors
(CNE) have long been wsed to treat lupus rephnts *
Randomised controfled frias have confemed non
irferiornty of tacrolimes compared with mycophenclate
mofets (MMF) In teems of dinkal effcacy,” and
coenbined MAVF-tacrolimus B at lext x effective =
sequential  cyciophosphamide-azathioprine  dueing
12 month treatment for lupus nephritis® The main
ooncern aboet the comdination strategy, and pertaps
more speciically the ONIg b5 the Increasad sk of
rfection and the absence of long-term safety and
efhcacy cata

In The lancet, Brad Rovin and coleagues’ reported
the resufts of 3 52-week double-biing phase 3 trial of
vocksporin, 2 nower generation CNJ, versas placeto
n 357 patients with kpus nepheitls (hstologcal dass
s I N [aslone or In combieation with class V)
or V) from a dverse ethnic background (E5% women,
30% White, 1% Asan, and 13% Blxk) Participants
were randomly asigned to vodosporin (237 mg per

frequently achieved I patients In the wocksporin
growp tham those in the placebo group 73 [41%] of
179 patients v 40 | 27% | of 17  patients; oods ratic 2 65
[95% O 164477 pe0-0001). Seconday owicomes
that Inchded the propartion of patients whao achiesed 2
5% or maore: meduction In erine peotein creatinine atio
were akn In favoer of vooosporin, But Improsement
In il doubie-dmnded DMA  and  complement
concontrations wene simiar between the groups

To my nowledge, this & ome of the andomized
comtrolled friaks In bopus mephiits with the et
sample sire. Althoegh oomparison across studies s
mot advisbie, the odds b of having the primary
penal cartcome, chose bo the definftlons vsed in similar
major lupus nephetts tias, I much Righer Ehan that
recently reporied in the belimemab In kepus nepbeits
study.” This Is a valld factor o Be corsldesed. for the
cost-effectiveness avaluation of a new treatment.
Vooiosporin shows higher moiecular potency than
dolosporin and 15 assooiated with fower negathe
effects on biood peessure, and lpkd and gluoose
concentrations compared with corventional CNE"
albedt there are mo similr munne o Iyt data
showing Its effect on podocytopatiy® Information
from this trial Feve decreased concerns on the
Incresead risics of serious infections and mortality that
were reported i the marier phase T Erial® Finally, a
Iower dose of glucocortioolds than that In corventional

ernimere e e which B oan imendset e aoie

day) or plaebo In addition 1o MMF and moderate
doses of ghcocortioids. The pemay outcome at
week 52 of complete reral response, defined
a2 composite of unne peotein creatinine ratio of
05 mgimg or les estimated glomerular Sitzation
rate (eGFR) of 60 mi/min per 173 m* or moee o mo
confrmed decrease from basefine In oGFR of more
than 20% precnisone dose of 10 mg per dyy or lews
dringweels 44-52, and no rescue theragy, was mare

In the fist few wess. The absence of difference In

eGFR bebween the two groups at week 52 ooeld mod
simply Imply efficacy of wockosporn or peeciude the
preesibiiity of CMI nephrotmuicity. The postie resulls
of this trial were makdy driven By the Asian and
African subgroups, and the bemefit of wockosporn
casid nat be shown In'White patients, which contrasts
withy the subgroup data in the phase T trial™ The
study was not designed to ealuate the efficagy of
vockeporin In pure membranous lupes mephite
Theere was no Information on etraneral faves, which
can ocoe In up bo 41% of patients with lupus nepheits
doring follcw-up.! Ghven the scepticlsm reganding the
Faemodynamic effect of the CHE in causing the short-
term reduction In proteiverl, whether the bigger
recuction of peobelnuria by vocksporn i this tial
ftranslabes ivio the lomg-term beneht of reral function
preservation remains uncertain. Despite these caveats,
fthe yailabiity of 3 mone user-friendly CHI adds to
the treatment armamentariomn of lepus nephits:
Cost-effectivenss analyses are needed to determine
fthe wvalue of combining wodosporin with standard
regimens 35 Imduction of rescue therapy for lopes
rephite
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Rovin et al. Lancet 2021; Rovin et al. Kidney Int 2019
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VOCLOSPORIN RCT 2-YEAR EXTENSION: OUTCOME DATA (AURORA-2) N=216

LS Mean eGFR over Time

90 «

70 4

40 4

LS Mean (95% CI) Corrected eGFR
(mLU/min/1.73 m?)
8

iV oclosporin
~&—Control

Voclosporin(n) 116 116 116 116
Control (n) 100 100 100 100

Analysis of AURORA 2 patients includes data from pre-treatment baseline of AURORA 1, 12 months in AURORA 1, and up to 25 months in AURORA 2 (including 4-
week post-treatment visit). ). Renal function assessed with corrected eGFR (Chronic Kidney Disease Epidemiology Collaboration equation) using a prespecified
ceiling of 90 mU/min/1.73 m’, Q, confidence interval; eGFR, estimated glomerular filtration rate; FUP, follow-up visit (4-week post-treatment visit); LS Mean, least

squares mean,

12 15 18 21 24 27 30 33 38 FUP
Month

116 114 114 109 103 102 99 100 100 96
100 98 96 90 81 84 85 84 87 85

Overall Summary of Adverse Events

Control(n=100) Voclosporin(n=116)

n (%) n (%)

Any AE 80 (80.0) 100 (86.2)

Renal Impairment 2(2.0) 4(3.4)

Acute Kidney Injury 0 0
Treatment-related AE 21(21.0) 28 (24.1)
Serious AE 23 (23.0) 21(18.1)
Serious Treatment-related AE 2(2.0) 1(0.9)
AE Leading to Study Drug Discontinuation 17 (17.0) 11 (9.5)
Death 4(4.0) 0
Treatment-related Death 0 0

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)

Sexana et al. Arthritis Rheumatol 2023



RITUXIMAB IN LN (LUNAR STUDY)

Negative Primary Endpoint Positive Post Hoc Endpoints
_ 604 T Exploratory Endpoints Placebo RTX
&£ - (] MMF+Placebo (n = 72) . 500 4
8 1 B MMF+Rituximab (n = 72) 2 50% reduction in
B e 43.1 Sroleintia 54.2 70.8 .04
2 40 P =0.55
?’6 30.6 30.6 CR or PR proteinuria 56.9 73.6 .04
30-
_5 ik Started cyclophosphamide 1 0 006
t .
201 before w 52
§, 15.3
= Started cyclophosphamide
o 4
10 before w 78 15.3 2.8 .02
0 '
Complete Renal  Partial Renal No Response Prednisone dose w 16-52 128 £ 65 109 *x 4.1 .05
Response (CRR) Response (PRR) (NR)

= 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 Il PBO-CONTROLLED RCT OF OBINUTUZUMAB IN LN
(REGENCY)

4% (9% CI: 2.0, 24
8 13.4% (95% Cl: 2.0, 24.8)

N=271 60 - P=.0232
+ Active LN (RPS/ISN class I1I/IV£V) =5 |
* |:l ratio: obinutuzumab (1000mg x2) %o\"
weeks 0, 26, 52 (| vs 2 doses) versus PBO § E 40
* Background SOC: GC (pulse MP/pred % 2
0.5mg/kg/D) + MMF So %
£ 20
Primary end point (CRR) at week 76 K g 4o
aw
° 0 -
uPCR<0.5 . o Obinutuzumab Placebo
* eGFR reduction <I5% n=135 n=136
* no rescue, treatment failure, withdrawal or
death Primary end pointis met

Furie et al. NEJM 2025



OBINUTUZUMAB IN LN: B CELL DEPLETION AND SUBGROUPS

C [ Patients with B-Cell Depletion over Time
B Obinutuzumab [l Placebo

5932 Subgroup analyses

99.2 902

95.8 95.1

943

= concomitant classV
= yPCR>3.0 at baseline
= newly Dx LN

Percentage of Patients
LA
L=
|

= Active serology

Weeks
MNo. of Patients 135132 128125 127126 119125 126128 123120 123120

—>Higher ORs of having a renal
response (! more cost-effective)

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

Furie et al. NEJM 2025




REGENCY: SERIOUS ADVERSE EVENTS (SAES)

Table 3. Adverse Events through Week 76 in the Safety Population.*

cren o pemm g LUNAR: rituximab LN:

Any adverse event — no. (%) 126 (92.6) 117 (38.6) 243 (90.7)

- Major limitation: more infections, neutropenia
Any serious adverse event — no. (36) 44 (32.4) 24 (18.2) 68 (25.4)
Total no. of serious adverse events 68 35 103 . . . . . .
Deat 1o 1 a2 oy s and infusion reactions with rituximab
Adverse event leading to trial withdrawal — no. (3¢) 0 0 a
Serious adverse events occurring in 25 patients — no. (3&)
Covid-19-related pneumonia 7(5.1) 0 7(26)
Pneumonia 4 (2.9) 3(2.3) 7 {2.6) .
Urinary tract infection 4(2.9) 2(1.5) 6(2.2) Ocrellzumab (BEGIN and BELONG RCTS)
Covid-19 4(2.9) 1 (0.8) 5 (1.9) . . . . .
G e s oo premature termination due to serious infections
Acute kidney injury 3(2.2) 2 (1.5} 5 (1.9)
Adverse events occurring in =1 patient— no. (36)
I Grade =3 adverse event 44 (32.4) 22 (16.7) 66 (24.6)
Infection 98 (72.1) 81 (61.4) 179 (66.8)

Adverse event leading to discontinuation of obinutuz- 10 (7.4) 5 (3.8) 15 (5.6) O b i n utu Zu m a b : Si m i la r CO n Ce rn S Of i n C rea Sed

umab or placebo

Adverse event with fatal outcome 322 24 (1.5 5{1.9) o o o o o
[ ecion s seeus aversecvens 2 e9) woo  way risk of serious infections, neutropenia and grade
Serious adverse event leading to discontinuation 8 (5.9) 4 (3.0) 12 (4.5)

of obinutuzumab or placebo

Adverse events of special interest — no. (%) 3 a dve rS e eve n tS
oo ico 21015.4] 15014 Jegia |
I Grade =3 infection 21 (15.4) 9 (6.8) 30 (11.2)

Any hepatitis B reactivation or progressive multifocal 0 1] [
Drug-related neutropenia 17 {12.5) 5 (3.8) 22 {8.7)
Drug-related thrombocytopenia 1({0.7) 1] 1(0.4)
Gastrointestinal perforation 0 [i] [}
Worsening of preexisting cardiac condition 0 2 (1.5) 2 (0.7)
Potential drug-induced liver failure meeting Hy's law 0 0 L]
criteria
Suspected transmission of an infectious agent by 0 1] [

obinutuzumab or placebo

* The safety population included all the patients who received any infusion of obinutuzumab or placebo in a blinded
manner; the patients were grouped according to the infusion that was actually administered, regardless of the randomly
assigned trial group. Covid-19 denotes coronavirus disease 2019.

1 One patient in the placebo group died after the data cutoff at week 76, but this adverse event that led to a fatal out-
come had started before the data cutoff date.



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

8.1 szmﬂchlumgume is recommended to all SLE patients, including lupus nephritis

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

2.3 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

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

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

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.,
<1L8mmol/L [70mg/dL]) should be targeted in patients with past major adverse
cardiovascular events (M ACEs) or multiple atherosclerotic risk factors

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

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)

8.9 Prevention of infective complications during immunosuppressive therapies

97.8
917

03.2

93.2

917

8287

090.9

93.1

9.16x1.85
002189

8.34+32.51

775154

B.61x1.96

8.02+1.69

7.35+£2.93

831251

8.60x2.67

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/1.73m?

MRA emerging role
in CKD




Conclusions

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

2. 10-15% of patients still 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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