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KDIGO 2021 Guideline and 2024 update: Lupus nephritis

Recommendation 10.2.1.1. We recommend that patients with SLE, including those
with LN, be treated with hydroxychloroquine or an equivalent antimalarial unless
contraindicated (1C).

Kidney biopsy showing
Class I/II LN

Low-level proteinuria Nephrotic syndrome

Evaluate for lupus podocytopathy
(electron microscopy)

S~
(7))
(7))

L)

&)

Treat as minimal change disease

(Chapter 6)
Immunosuppressive treatment Consider maintenance combination
guided by extra-renal therapy with low-dose glucocorticoid
manifestations of SLE and another immunosupppressive agent

‘ 2024 update*: no change \

‘ 2024 update*: no change \

* KDIGO. Kidney Int 2021;100:51-S276 and
Kidney Int 2024; 105: 31-34



KDIGO 2021 Guideline and 2024 update: Lupus nephritis

Class V LN

Low-level proteinuria Nephrotic syndrome

> Monitor the level of proteinuria and prevent or treat
n complications (e.g. thrombosis, dyslipidemia, edema)
(@)
S 1 RAAS blockade and blood pressure control 1 RAAS blockade and blood pressure control
2 Immunosuppressive treatment guided by 2 Combined immunosuppressive treatment with glucocorticoid
extra-renal manifestations of SLE and one other agent (e.g. MPAA, cyclophosphamide, calcineurin
3 Hydroxychloroquine inhibitor, rituximab, azathioprine)

3 Hydroxychloroquine

2024 update™*: no change

* KDIGO. Kidney Int 2021;100:51-S276 and
Kidney Int 2024; 105: 31-34



KDIGO. Kidney Int 2021;100:51-S276 and Kidney Int 2024; 105: 31-34

KDIGO 2021 Guideline and 2024 update: Lupus nephritis

Standard-dose scheme Moderate-dose scheme Reduced-dose scheme

Methylprednisolone  Nil or 0.25-0.5 g/day up to 3 days 0.25-0.5 g/day up to 3 days often  0.25-0.5 g/day up to 3 days usually
intravenous pulses as initial treatment included as initial treatment included as initial treatment

Oral prednisone
equivalent (/day)

Week 0-2 0.8-1.0 mg/kg (max 80 mg) 0.6-0.7 mg/kg (max 50 mg) 0.5-0.6 mg/kg (max 40 mg)
Week 3-4 0.6-0.7 mg/kg 0.5-0.6 mg/kg 0.3-0.4 mg/kg
Week 5-6 30 mg 20 mg 15 mg

Week 7-8 25 mg 15 mg 10 mg

Week 9-10 20 mg 12.5 mg 7.5 mg

Week 11-12 15 mg 10 mg 5mg

Week 13-14 12.5 mg 7.5 mg 2.5mg

Week 15-16 10 mg 7.5 mg 2.5mg

Week 17-18 7.5 mg 5mg 2.5mg

Week 19-20 7.5 mg 5mg 2.5mg

Week 21-24 5mg <5mg 2.5mg

Week >25 <5mg <5mg <2.5mg

Use reduced-dose steroid regime during the initial treatment of active LN
when both the kidney and extrarenal disease manifestations show
satisfactory improvement




Treatment of
lupus nephritis:

New
approaches

Mok CC et al, Nat Rev
Rheumatol 2023; 19: 227-238
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KDIGO 2021 Guideline and 2024 update: Lupus nephritis

Recommendation 10.2.3.1.1: We recommend that patients with active Class llI
or IV LN, with or without a membranous component, be treated initially with

2021 steroids plus either low-dose IV cyclophosphamide or MPAA (1B).
Recommendation 10.2.3.1.1: We recommend that patients with active Class Il
or IV LN, with or without a membranous component, be treated initially with
steroids plus either one of the following:

* mycophenolic acid analogues (MPAA) (1B); or

2024

* low-dose intravenous cyclophosphamide (1B); or
* belimumab and either MPAA or low-dose IV cyclophosphamide (1B); or

 MPAA and a calcineurin inhibitor (CNI) when kidney function is not severely
impaired (for example eGFR <45 ml/min per 1.73 m?) (1B).

KDIGO. Kidney Int 2021;100:51-S276 and
Kidney Int 2024; 105: 31-34



KDIGO. Kidney Int 2021;100:51-S276 and Kidney Int 2024; 105: 31-34

KDIGO 2021 Guideline and 2024 update: Lupus nephritis

2021
' Classllior IV |

Recommendation 10.2.3.2.1. We recommend that after completion of initial therapy
patients should be placed on MPAA for maintenance (1B).

Maintenance Low-dose glucocorticoids AND

immuno-

: Mycophenolic Azathioprine Belimumab and CNIand mycophenolic CNI (such as
suppressive 3 e , : '
regimens acid analogs mycophenolic acid acid analogs voclosporin, tacrolimus

analogs or azathioprine or cyclosporine)
Comments Preferred treatment  Low medication Efficacy and safety of Efficacy and safety of Tacrolimus and
based on high- cost; safe in belimumab demonstrated voclosporin demonstrated cyclosporine safein
certainty evidence;  pregnancy in BLISS-LN (104-wk) and  in AURORA 1 (52-wk) and pregnancy; insufficient
lower flare rate open-label extension AURORA 2 continuation trials  pregnancy data on
than azathioprine trials (28-wk) (2-yr); efficacy and safety of voclosporin
2024 maintenance [Practice Point 10.2.3.2.5]  tacrolimus demonstrated in

‘Multitarget Therapy'trial in
I Preferred | Chinese patients in which

Continue in maintenance if good response initially

Ll
24 months
[Practice Point 10.2.3.2.5]



Rovin BH et al. Lancet. 2021;397:2070 Saxena A et al, EULAR Congress May 2022

Voclosporin — AURORA 1 and 2 Phase Il Trials: eGFR
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Control
50 I 1 I 1 1 I 1 1 I 1 I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 FUP

Month

Voclosporin (n) 116 116 116 116 116 114 114 109 103 102 99 100 100 96
Control (n) 100 100 100 100 100 98 96 90 81 84 85 84 87 85

Cl, confidence interval; eGFR, estimated glomerular filtration rate; FUP, follow-up (occurred 4 weeks after study drug was discontinued); LS
Mean, least squares mean. Renal function assessed with corrected eGFR (Chronic Kidney Disease Epidemiology Collaboration equation) using a
prespecified ceiling of 90 mL/min/1.73 m?. 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. Error bars represent 95% CI.



Voclosporin — AURORA 1 and 2 Phase Ill Trials: Adverse Events

Control, n (%) Voclosporin, n (%)

Year 1 Year 2 Year 3 Year 1 Year 2 Year 3

n=100 n=100 n=85 n=116 n=116 n=103
Adverse Events (AE), n (%) 84 (84.0) 66 (66.0) 46 (54.1) 103 (88.8) 85 (73.3) 67 (65.0)
Serious AEs, n (%) 13 (13.0) 18 (18.0) 8(9.4) 13 (11.2) 13 (11.2) 8(7.8)
Selected AEs, n (%)
Infections and Infestations 60 (60.0) 30 (30.0) 21 (24.7) 70 (60.3) 45 (38.8) 35 (34.0)
Coronavirus infection 0 2(2.0) 11 (12.9) 0 2(1.7) 5(4.9)
Headache 7 (7.0) 3(3.0) 2(2.4) 22 (19.0) 6(5.2) 2(1.9)
Tremor 0 0 0 4 (3.4) 0 0
Hyperglycemia 0 0 0 0 1(0.9) 0
Hypertension 6 (6.0) 5(5.0) 2(2.4) 24 (20.7) 7 (6.0) 3(2.9)
eGFR Decreased 6 (6.0) 3(3.0) 2(2.4) 22 (19.0) 10 (8.6) 4 (3.9)
Renal Impairment 1(1.0) 1(1.0) 1(1.2) 5(4.3) 3(2.6) 0
Acute Kidney Injury 0 0 0 3(2.6) 0 0
Neoplasms Benign, Malignant and Unspecified AEs 2(2.0) 0 2(2.4) 2(1.7) 1 (0.9) 1(1.0)

Teng Y.K. et al., 59th European Renal Association (ERA) Congress 2022. Abstract FC 054. Rovin BH et al

. Lancet. 2021;397:2070. Personal communication with Prof. Floege



Voclosporin — AURORA 2 Phase lll Trial: Renal Flares

Control Voclosporin

n=100 n=116

Adequate response, % (n/n) 73% (73/100) 87% (101/116)

Renal flare in patients with prior
adequate response

% (n/n) 26% (19/73) 24% (24/101)
Odds ratio vs control (95% Cl) 0.85(0.42, 1.73)
p-value 0.662

Adequate response: A sustained reduction in UPCR to <0.7 mg/mg.

Renal flare: increase to UPCR >1 mg/mg from a post-response baseline of <0.2 mg/mg, or an increase to UPCR >2 mg/mg from a post-response
baseline between 0.2 to 1.0 mg/mg, or a doubling of UPCR for pretreatment baseline values of UPCR >1 mg/mg.

Teng Y.K. et al., 59th European Renal Association (ERA) Congress 2022. Abstract FC 054. Personal communication with Prof. Floege



Furie R et al, NEJM 2020; 383: 1117-28

BLISS-LN trial: belimumab in lupus nephritis
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Steiger S et al, Front Immunol 2022, DOI 10.33897fimmu.2022.999704

Infectious complications with different new biologics in lupus nephritis

Belimumab
2 *
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Probability of experiencing LN flare

Rovin BH et al, Kidney Int 2022; 101: 403-13

BLISS-LN trial: belimumab in lupus nephritis

Lupus nephritis flares after week 24

Placeb
___________ P
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Belimumab |

T
64 72 80 88 96 104
Time since first dose (wk)

Number of patients at risk

Placebo

196 167 154 142 133 131 127 124 117 115 68

Belimumab 194 175 167 164 161 153 144 139 134 130 93



The influence of repeated flares in response to therapy
and prognosis in lupus nephritis

Background % Repeated lupus nephritis flares have been associated with worse long term kidney function.
Methods Results
wwww 1st LN flare @ "
LN cohort ? 2nd LN flare @ A A—
(2008-2018) % Complete Partial 4 30% Patient
N=441 3rd LN flare response response eGFR mortality
Endpoints W 1st  Reference Reference Reference Reference
" Response fo therapy % 2nd = $31% 131% 1 50% 1 93%
* Renal relapses
* Progression of kidney disease 3rd J 62% J 40% 1 69% 1285%
* Patient survival

A progressive number of LN flares is associated with lower response to therapy, higher rates

Conclusion . . . ) )
of progression of kidney disease, and lower patient survival.

NEPHROLOGY Pérez-Arias, A.A., et al. NDT (2022)
?I;igssll’sl’.ANTATION @ N DTS OCi a I




Summary of
Important
differences:
Voclosporin

vsS. Belimumab

Kidney Int 2024; 105: 31-34

Voclosporine

Use cautiously if GFR is impaired (e.g., <45 ml/min
per 1.73 m?)

Use cautiously if widespread sclerotic and/or fibrotic
changes are present

Effective at any level of proteinuria; may be especially
effective in patients with severe proteinuria with
significant podocyte damage

No effect on flare rate

Was not tested in combination with cyclophosphamide

Oral only
Efficacy in extrarenal lupus to be determined

Add-on therapy did not increase the incidence of adverse
events; monitor acute eGFR variations with voclosporin

Pregnancy: _ _
Use not recommended (consider tacrolimus)

May be used if GFR'is at least 30 ml/min
per 1.73 m% may slow decline of GFR’

Not determined

More effective in patients with proteinuria <3 g/d

May decrease rate of severe flares

Effective in combination with MMF; uncertain
effectiveness in combination with
cyclophosphamide

Intravenous/subcutaneous

Long track record of efficacy in extrarenal lupus

Add-on therapy did not increase the incidence of
adverse events

Use not recommended



ANCA-associated vasculitis
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KDIGO 2021
Guideline
and 2024 update:

ANCA-associated
vasculitis

Floege J et al,
Corrigendum to
Kidney Int. 2024;105(3S):S71-S116

Diagnosis of AAV
Disease assessment

Induction of remission

Rituximab"m‘félucocorticoid taper or avacopan)

» OR
Cyclophospham'ide..—.&_—__(g_lucocorticoid taper or avac_cg_p,.am-)“"
""" EYPR rerrnnssnnsnnnsssnnnnnnnsnnnnnnsannntsn®s
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Disease control
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Maintenance

Continue Switch to azathioprine

ritux<imab Taper glucocorticoids
Stop Taper

rituximab azathioprine

“Off drug” remission



Floege J et al, Kidney Int. 2024;105(3S):S71-S116

KDIGO 2021 Guideline and 2024 update: ANCA associated vasculitis

Recommendation 9.3.1.1 “We recommend that glucocorticoids in combination with
cyclophosphamide or rituximab be used as initial treatment of new-onset AAV (1B)”
no change, but the discussion now places stronger emphasis on a more rapid reduction
of glucocorticoid dose based on the recent LoVAS study => 0.5 mg/kg/d prednisolone
starting dose (Furuta s et al, JAMA 2021)



Walsh M et al, N Engl J Med 2020;382:622-31

Pexivas: Plasmapheresis in severe ANCA vasculitis

* 704 patients
* 18% pulmonary hemorrhage, 9% severe
* Median s-creatinine 327 umol/l, 20% dialysis dependent

50% steroid dose 100% steroid dose
N=353 N=353
No plasma

exchange
N=352

Plasma exchange*
N=352

* 60 ml albumin/kg body weight
7x during 14 days after randomization



Walsh M et al, N Engl J Med 2020;382:622-31

Pexivas: Plasmapheresis in severe ANCA vasculitis
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m “Reduced-corticosteroid dose”
in PEXIVAS trial
| <s0kg | 50-75ke | >75kg
50 60 75
2 25 30 40
N EN 20 25 30
vasculitis 56 | 15 50 5c
12.5 15 20
10 12.5 15
7.5 10 12.5
6 7.5 10
5 5 7.5
5 5 7.5
5 5 5
5 5 5
23-52 5 5 5

>52 Investigators’ Local Practice

Walsh M et al,
N Engl J Med 2020;382:622-31




Mimura N et al. RMD Open 2023; 9:e002787. D0i:10.1136/rmdopen-2022-002787

Prevalence and Risk Factors for Aseptic Necrosis of the Femoral Head

in Patients with ANCA Vasculitis

186 AAV-Patients, MRT hips > 6 months after initial remission induction therapy

Table 2 Stage and type distribution of osteonecrosis of the femoral head in ANCA-associated vasculitis patientst

A. Overall necrotic joints Type, n

(Total n=54 from 33 patients with
ONFH)

Stage, n 1

2
0 3A
17% ‘ 3B 24% collapse

4 stage

17% o AAV patients with hip necrosis upon screening!!!

Prednisolone-dose on day 90 = independent risk factor
(but not steroid pulses, initiale or cumulativedose)
Logistic regression (forced entry)

T * ROC-Analysis: cut-off dose = 20 mg/d

Prednisolone dose on day 90, median (IQR), mg/day 1.072 1.017 t0 1.130 0.009
Rituximab use 0.592 0.239 to 1.465 0.257

Table 3 Independent risk factor of osteone




Floege J et al, Corrigendum to Kidney Int. 2024;105(3S):S71-S116

KDIGO 2021 Guideline and 2024 update: ANCA associated vasculitis

Rituximab preferred Cyclophosphamide preferred
« Children and adolescents « Rituximab difficult to access
« Pre-menopausal women and men « Severe GN (SCr >4 mg/dl [354 umol/I])*

concerned about their fertility
« Frail older adults
« Glucocorticoid-sparing especially important
« Relapsing disease
« PR3-ANCA disease

Rituximab preferred Azathioprine preferred
- Relapsing disease - Low baseline IgG (<300 mg/dl)
« PR3-ANCA disease - Limited availability of rituximab

- Frail older adults
« Glucocorticoid-sparing especially important
- Azathioprine allergy



Vassilopoulos A et al, Front Med 2023; doi: 10.3389/fmed.2023.1110548

Cumulative incidence of serious infections in patients with ANCA vasculitis and

maintenance immunosuppression — a meta-analysis
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Floege J et al, Kidney Int. 2024;105(3S):S71-S116
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Practice Point 9.3.1.7: Avacopan may be used as an alternative to glucocorticoids.
Patients with an increased risk of glucocorticoids toxicity are likely to have the most
benefit from avacopan. Patients with lower GFR may benefit from greater GFR recovery.
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Baseline eGFR (mean)
Prednisone = 17.5 mL/min/1.73 m?

; Avacopan = 17.6 mL/min/1.73 m?

Recovery of GFR with avacopan
in AAV patients with baseline eGFR <20 ml/min — ADVOCATE trial
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Last eGFR after 52 Weeks (mean)
Prednisone = 26.7 mL/min/1.73 m?
Avacopan = 33.9 mL/min/1.73 m?
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Time (weeks)
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Prednisone N=23 23
Avacopan N=27 26 25

LSM = least squares mean; SEM = standard error of mean

*p<0.05, **p<0.01 by mixed effects models for repeated measures (MMRM) with treatment group, visit, treatment-by-visit interaction, and randomization strata as factors and baseline as covariate
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Practice Point Practice Point 9.3.1.9: Consider plasma exchange for patients with SCr
>3.4 mg/dl (>300 mmol/l), patients requiring dialysis or with rapidly increasing SCr, or
patients with diffuse alveolar hemorrhage who have hypoxemia.
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Pexivas: Plasmapheresis in severe ANCA vasculitis
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More work in progress

IgA nephropathy (end of 2024)
Nephrotic syndrome in children (autumn 2024)

Membranous nephropathy



