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Eular recommendations 2023

Recommendation

Treatment of Lupus Nephritis

Subsequent

HCQ (all patients unless contraindicated)

Adjunct treatment

for kidney GC PO/IV (consider pulse IV MP, then 0.3-0.5 mg/kg/day depending on Targets
protection’ severity; taper to < 5 mg/day as quickly as possible)
3 months
AEAE MF >25% reduction in
Consider SGLT2i s
(if decreased eGFR) Low-dose CYC AZA/MMF & wontha
: =50% reduction in
(if cov:f:'or?ritan’ t::\PS MMF/low-dose CYC + BELS MMF/AZA + BELS UPr to <3 gr/day
b 202 20 12 to 24 months
MMF + CNI (esp. VOC, TAC)" UPr <0.5-0.7 gr/day
Any of the above-
High-dose CYC 1 mentioned unless (21 With eGFR within
ad nce R e 10% from baseline)
to treatment RTX 1
[— - .

Grade A Grade B Grade C Grade D
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Induction therapy for proliferative LN KDIGO 2012
« Intravenous methylprednisolone 0.5-1 g/d for 1-3 days, followed by
- Oral prednisolone, up to 1 mg/kg/d ideal body weigm

Plus
Intravenous PO cyclophosphamide Intravenous Oral mycophenolate
cyclophosphamide 1-1.5 mg/d, maximum cyclophosphamide mofetil
1g/m*gqmo x 6 150 mg/d for 2-4 months 500 mg g2 weeks x 6 2-3 g/d for 6 months

Induction therapy for proliferative LN KDIGO 2021
« Intravenous methylprednisolone 0.25-0.5 g/d for 3 days, followed by
« Oral prednisolone 0.6-1 mg/kg/d ideal body weight,
taper to < 7.5 mg/d by end of 3 months

Plus

KDIGO 2021

Intravenous cyclophosphamide or Oral mycophenolate mofetil
500 mg q2 weeks x 6 2-3 g/d for 6 months

Comparison of recommended initial first-line treatment of proliferative LN in the 2012 versus KDIGO 2021 guideline.
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KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS

Concomitant thrombotic
microangiopathy
[Section 10.3.1)

Active Class IV £V lupus nephritis

Glucocorticoids
Methylprednisolone i.v. 0.25-0.50 g/d for 1-3 days as appropriate
depending on disease severity and rate of progression, then
prednisone p.o. 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)

N

Glucocorticolds
Methylprednisolone iv. 0.25-0.50 g/d for 1-3 days as appropriata
depending on disease severity and rate of progression, then
prednisons p.o. at approximately 0.25-1.0 mg/kg’d

(not to excead BO mg/d) and taper over a few months to
maintenance dose (the lower steroid dosing option referring

to the reduced-dosa regimen in the voclosporin trials)t

{Practice Point 10.2.3.1.1)

Assass activity and
chronicity items

and one of the
following options

CNI + MPAA Mycophenolic acid
Vodlosporin 23.7 mg bi.d. and MPAA in patients analogs (MPAA)
with eGFR >45 mil/min per 1.73 for at least 6 months
Tacrolimus (trough level approximately 5.5 ng/mi MMF po.1.0-15gbid. or
[6.8 nmol], data mainly from Chinese patients) mycophenolic add sodium
0.72-1.08 g bid.

and reduced-dose MPAA in patients with 5Cr
<3.0 mg/dl {265 pmel/T) as initial and
maintenance therapy
Consider cyclosporine whan vodlosporin
and tacrolimus are not available
{Practice Point 10.23.1.4)

CMI duration up to 3 years*

{Practice Point 10.2.3.1.3)
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Chironic Class VIV £V lupus nephiritis

without activity
Supportive treatment If concomitant Class V
for chronic kidney disease manage as ClassV
{Section 10.2.4)
Cyclophosphamide Bellmumab + MPAA or
for up to 6 months reduced-dose cyclophosphamide
iv. 500 mg q2wk = 6 or Belimurnab (iv., 10 mg'kg q2wk for
0.5-1.0 g/m* monthly x & 3 doses then gdwk) and MPAA oriv.
or p.o. 1.0-1.5 mg/kg/d cydophosphamide 500 mg g2wk <&
for 2 months {Practice Point 10.2.3.1.5)
(Practice Point 10.23.1.2)% Belimumab duration up to 2.5 years



KDIGO 2024 CLINICAL PRACTICE GUIDELINE
FOR THE MANAGEMENT OF LUPUS NEPHRITIS

Practice Point 10.2.3.1.1: A regimen of reduced-dose glucocorticoids following a short course of methylprednisolone pulses
may be considered during the initial treatment of active LN when both the kidney and extrarenal

Methylprednisolone
intravenous pulses

Oral prednisone

equivalent (/day)
Week 0-2
Week 3-4
Week 5-6
Week 7-8
Week 9-10
Week 11-12
Week 13-14
Week 15-16
Week 17-18
Week 19-20
Week 21-24
Week =25

disease manifestations show satisfactory improvement (Figure 7).

High-dose scheme

Nil or 0.25-0.5 g/day up to 3 days
as initial treatment

0.8-1.0 mg/kg (max 80 mg)
0.6-0.7 mg/kg
30 mg

25 mg

20 mg

15 mg

12.5 mg

10 mg

7.5mg
7.5mg

5mag

<5 mg

Moderate-dose scheme

0.25-0.5 g/day up to 3 days often
included as initial treatment

0.6-0.7 mg/kg (max 50 mg)
0.5-0.6 mg/kg
20mg

15 mg

12.5 mg

10 mg

7.5mg
7.5mg

5mag

5mag

<5 mg

<5 mg

Reduced-dose scheme

0.25-0.5 g/day up to 3 days usually
included as initial treatment

0.5-0.6 mg/kg (max 40 mg)
0.3-0.4 mg/kg
15 mg

10 mg

7.5mg

5mag

2.5mg

2.5mg

2.5mg

2.5mg

2.5mg
<2.5mg



<RESULTS>

References from databases/registers (n = 5759)

References from other sources (n = 92)
Clinicaltrial. gov (n =92)

J

References removed (n = 404)
Duplicates identified manually (n =82)
Dupiicates identified by Covidence (n = 322)

Studies screened (n = 5447)

Studies excluded (n = 4980)

Studies assessed for eligibility (n = 467)

Y

Studies excluded (n = 430)
Duplicated (n = 174)
Wrong outcomes (n = 5)
Small sampie size (n = 12)
No structured GC taper (n = 68)
NoO rancomized clinical trial (n = 107)
Wrong patient population (n = 28)
Protocol - No published resuits (n = 36)

Studies included in meta-analysis (n = 37)
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37 RCTs: 3231 A. 50 RCT arms

initial PSL dose =30mg/day (Low dose)
633 Pts, 12 arms,

initial PSL dose >30mg/day (High dose)
2598 Pts, 38 arms,

Fast taper (PSL=7.5mg at 16w)

H86 Pts, 8 arms

Slow taper (PSL>7.5mg at 16w)

2645 Pts, 42 arms

with mPSL pulse 1949 Pts, 34 arms

Figure 1. Preferred Reporting tems for Systematic Reviews and Meta-Analyses flowchart for the identification, selection, and inclusion of stud- . \/\//O m P S I_ p u IS e 1 2 8 2 PtS, 1 6 arms

ies. GC, glucocorticoids. Color figure can be viewed in the online issue, which is available at http://onlinglibrary.wiley.com/doi/10.1002/art.42920/

abstract.
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Table 1. Meta-regression models for complete response, senous infections, and death and thair associations with the staring glucocorticoid

dosage”
Complete response Serious infections Death
Outcome B (95% CI) Pvalue B (95% CI) Pvalue B (95% Cl) P value
& mo
Unadjusted model 0019 (0.001 to 0.036) 0.03 0.027 (0.001 to 0.053) 0.04 0.068 (0.018 to 0.118) 0.008
Adjusted model 17 0031 (0.013 to 0.050) 0.00 0.027 (0.001 to 0.053) 0.001 0.073(0.022 to 0.124) 0.005
Adjusted model 2™ 0,022 {0,006 to 0.039) 0.008 0.041 {0.009 to 0.073) 0.01 0.076 {0,023 to 0.131) 0.006
Adjusted model 3° 0.023 {0.009 to 0.037) 0.003 — — — —
12 mo
Unadjusted moded 0,022 {-0.001 to 0.045) 0.06 0.008 (-0.017 10 0.035) 0.52 0.003 {-0.053 to 0.060) 0.93
Adjusted model 1° 0017 {-0.011 to 0.045) 0.23 0.023 (-0.006 1o 0.052) 0.12 0.032 (-0.047t0 0.110) 0.43
Adjusted model 24 0018 (-0.013 to 0.048) 0.25 - - - -

* B coefficdents represent the logit proportion of change per unit increase of glucocorticoid dose (mg of prednisone) in the corresponding out-
come. Meta-regression was not performed in blank cells because we required 5-10 studies per covariable to be induded in the models. Cl, con-
fidence interval.

* Adjusted for the administration of glucocorticoid pulses.

b Adjusted for the administration of glucocorticoid pulses, underlying immunosuppressant, and baseline proteinuria.

" Adjusted for the administration of glucocorticoid pulses, underlying immunosuppressant, baseline proteinuria, and publication year,
JAdJuStELIFE:r the administration of glucocorticold pulses and underlying IMMUNoOSUp pressant.

<Complete Response (CR)> XY E)EET ILERT Tl

- Uprot <0.5g/day or equivalent
- Stabilization of sCre £25% from baseline
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Figure 2. Meta-regression predicted rates of (A) complete response, (B) senous infections, and () mortality
corticoid initial dosage (mg/day) and whether glucocorticoid pulses were administered.
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Supplementary Table 4. Meta-regression predicted rates
Meta-regression predicted rates of complete response, serious infections, and death at six months according to
glucocorticoid starting dose (mg/day) and use or not of glucocorticoid pulses.

FE. ET TR

&1 Complete Response, % (95% CI)

Serious Infections, % (95% CI)

Death, % (95% Cl)

Dose, Non-GC Pulses GC Pulses Non-GC Pulses GC Pulses Non-GC Pulses GC Pulses
mg/day

20 17.8 (6.5-29.2) 22.9(9.2-36.7) 2.6(2.0,3.3) 2.9(22,3.6) 1(0.0-0.3) 0.2 (0.0-0.4)
25 19.5 (7.3-31.5) 25.0 (10.4-39.6) 3.2 (2.4-4.0) 3.5(2.6-4.4) 2(0.0-0.4) 0.3 (0.0-0.6)
30 21.3(8.3-34.4) 27.1 (11.7-42.5) 3.9(3.0-4.9) 4.3(3.2-5.3) 3 (0.0-0.6) 0.4 (0.0-0.8)
35 23.3(9.4-37.2) 29.4 (13.2-45.6) 4.7 (3.5-6.0) 5.2 (3.9-6.5) 4(0.0-0.8) 0.6 (0.0-1.2)
40 25.3 (10.6-40.0) 31.7 (14.8-48.7) 5.7 (4.3-7.1) 6.3 (4.7-7.8) 6 (0.0-1.2) 0.9 (0.0-1.8)
45 27.5(11.9-43.0) 34.2 (16.6-51.8) 6.9 (5.2-8.6) 7.6(5.8-9.4) 9 (0.0-1.7) 1.3(0.0-2.6)
50 29.8 (13.4-46.1) 36.7 (18.5-55.0) 8.4 (6.4-10.4) 9.2 (7.0-11.3) 3(0.0-2.5) 1.9 (0.0-3.8)
55 32.1(15.1-49.2) 39.4 (20.6-58.1) 10.1 (7.7-12.4) 11.0 (8.4-13.6) 8 (0.0-3.6) 2.8(0.1-5.6)
60 34.6 (16.9-52.3) 42.1(22.9-61.2) 12.1 (9.3-14.9) 13.1 (10.1-16.2) 7 (0.0-5.3) 4.0 (0.1-7.9)

GC: glucocorticoids; Cl: confidence interval.
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Table 2. Subgroup meta-analysis for CR, serious infections, and mortality rates at 6 and 12 mo according to
glucocorticoid starting dosage, taper speed, and administration of pulses dunng the intial therapy of lupus nephritis®

Cutcomes and subgroups RCTs/arms, n Rate (95% Cl), % Events/patients, n 1, % Peubgroups
CEat & mo
Starting dosage 098
High dosage 22429 20.8(240-36.4) 613/1,980 82
Low dosage 10/11 29.7(212-39.9) 173/633 79
aper speed 0.
Slow 24/34 30.4(256-36.2) 6E//2,169 79
Fast B/6 27.9(155-4419) 09/444 85
Glucocorticoid pulses 035
Yes 20027 31.5(24.7-39.1) 465/1,597 20
No 11/1 26.8(207-34.0) 321/1,016 83
CRat12 mo
Starting dosage 0.11
High dosage 12/15 36.7(289-453) 38/1,166 79
Low dosage 5/5 27.3(204-3586) 134/482 79
Taper speed 0.17
Slow 12/15 36.4(294-441) 402/1,178 75
Fast 5/5 273(183-38.6) 119/470 82
Glucocorticoid pulses 0.26
Yes 13/16 31.6(264-373) 399/1,314 /3
Mo 4/4 46.0(233-70.5) 122/334 90
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Table 2. Subgroup meta-analysis for CR, serious infections, and mortality rates at 6 and 12 mo according to
glucocorticoid starting dosage, taper speed, and administration of pulses during the initial therapy of lupus nephritis”

Outcomes and subgroups ~ RCTs/arms,n Rate (95% Cl), %°  Events/patients n 15,%  Poubgroups
Sedoyc infectione at & mo
Starting dosage 0.21
High dosage 16/22 10.4(38.8-12. 139/1,341 48
L ow dosage 33 63(29-13.4) 6/95 0
Taper 5.|:u':r:|;:' 0.2
Slow 15/23 10.4(8.9-122) 137/1,318 44
Fast 2/2 6.3 (34-1 3.[:-1 8/118 47
Glucocorticold pulses 041
Yes 9/13 94(75-11.8 G600 45
No 812 10.7 (8.7-132) 79736 48
Serious infections at 12 mo
Starting dosage 026
High dosage 6/38 12.9(9.9-166) 50/387 78
Low dosage 3/3 10.2(7.3-140) 32/315 0
Taper speed 053
Slow 57 12.6(9.3-169) 37/294 0
Fast 4/4 11.0(8.3-145) 45/408 55
Glucocorticold pulses 0.18
Yes 719 12.2(9.9-150) 78/639 0
No 2/2 64(24-15.7) 4/63 G2
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Table 2. Subgroup meta-analysis for CR, serious infections, and mortality rates at 6 and 12 mo according to
glucocorticoid starting dosage, taper speed, and administration of pulses dunng the initial therapy of lupus nephrtis®

Outcomes and subgroups RCTs/arms, n Rate (95% Cl), % Events/patients n 1<, % Paungroups
Death at & mo
Starting dosage 020
High dosape 22/29 20(1.5-28) 38/1 864 0
Low dosage 57 0.8 (0.2-32) 2248 0
aper speed st
Slow 23/33 20(1.4-27) 39/1,997 0
Fast 3/3 0.9(0.1-59) 116 0
GILCOLO LoD pUISes 057
h=s 16/23 7(1.1-27) 9/1,097 0
Mo 9/13 2.1(1.4-32) 211016 0
Deathat 12 mo
Starting dosage 020
High dosage 10/11 2.6(1.7-40) 200774 0
Low dosage 4/5 1.4(0.6-3.1) B/420 0
Taper speed 0.01
Slow 10/12 1.4(0.8-25) 11/786 0
Fast 4/4 3.7(2.2-60) 15/408 24
Glucocorticoid pulses 0.16
Yes 10/12 26(1.7-39) 22/860 0
MNo 4/4 1.2(0.5-32) 4/334 17

* Cl, confidence interval; CR, complete response; RCT, randomized controlled trial.
* Results from meta-anal yses.
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Table 3. Summary of findings for the administration of low versus high starting dosages of glucocorticoids in patients with lupus nephritis who
recenved the standard of care for initial therapy®

Certainty assessment

Publication bias, large

effect, dose response, or Owverall certainty

Follow-up (participants; studies) Risk of bias  Inconsistency Indirectness Imprecision  residual confounding of evidence
Complete response

Bmo(n=2613% 40 RCT arms®) Mot serious Mot serious” Mot serious® Mot serious  Dose-response gradient?  Moderate

12mo (n=1,648; 20 RCTarms® Not serious Mot serious”  Notserious® Notserious  None Low
Serious infections

6mo(n=1436 25RCT arms®) Mot serious  Notserious” Mot serious®  Notserious  Dose-response gradient?  Moderate

12 mo (n=702; 11 RCT arms™) Mot serious Mot serious” Mot serious®  Serious® MNone Very low
Death

Bmo(n=2,113% 36 RCT arms™) Mot seripus Mot serious” Mot serious™  Serious™ Dose-response gradient”  Low

12mo (n=1,19; 16 RCTarms®  Not serious Mot serious”  Not serdous®  Serious® Mone Very low

* RCT, randomized controlled trial.
® Equivalent to observational studies.
Inconsistency in the underlying immunosuppression but no impact in the estimates.

" Across-study comparison is the primary analysis.
1 Metaregression analysis showed positive association,
= Rare events, and confidence interval is very wide.

Revised Cochrane risk of bias tool for RCTs (RoB 2) & FH L\ 7= 5



Discussion (1)
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Discussion (2)
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Discussion (Limitation)
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