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Question

Which statement on the pathogenesis of SLE is correct

The pathogenesis of SLE is still unknown
SLE is a monogenic disease
SLE is a polygenic disease

SLE is an environmentally triggered disease

Al

SLE is a multifactorial syndrome
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Lech&Anders. The pathogenesis of lupus nephritis. ) Am Soc Nephrol 2013

HUMAN:
C1q, C2,
C4A/B, CRP,
ATGS5, TREX1

MOUSE:

Fasl, Fas, CR1,
CR2, C1q, Bel-2,
lI-2Ra, Bim, 11-2,
II-2Rp, DNasel,
C4, Ro, TYROS,
MGF, E8




IFNopathies

Complementopathies
DNAse/RNAse-deficiencies

Autoimmune LymphoProliferative
Syndrome (ALPS), ...

Alperin, et al. Frontiers Immunol 2018



Pathogenesis

g~ 73
B HUMAN:
© FcGR2A/3A/3B,
: % HLA-DR2/DR3, IRAK-1,
Mature < Maturation Immature IRF-5, STAT-4, ITGAM,
dendritic cell dendritic cell TNFAIP3
IFN-ct s
MOUSE:
CD154, Zfp-36, I1-4,
IFN-y, MHCI, MHCII,
TNF, TLR7, SIGIRR,
B cell IRAK-MIRF4,
T cell STAT4, IRF-1
N S
& V/ \\ ' .
HUMAN:
IL-12 IL-4 IL-6 IL-23 BAFF BANK1 BLK ETS1
- > IKZF1, LYN, ATGS,
STAT-1, STAT-4,
. _ PTPN22, PTTG1,
— RASGRPS,
Thi The S O A Th17 Plasma cell TNFSF4, TNIP1
T MOUSE:
reg DC40, FeyRll, Lyn,
’ CD22, CD19, TACI,
ﬂ % BAFF/BLYS,
F \ﬁg CD31, CTLA-4, PD-1,
/ % % Gadda5a/ply,
PTPN22, STAT-4,
(Auto)-antigen-specific (Auto)-antigen-specific PDCD-1, IRAK-1,
T cells antibodies L RASGRP3
7

Lech&Anders. The pathogenesis of lupus nephritis. ) Am Soc Nephrol 2013



APOPLOSIS
fi2rzitlon)

NOERIONTETAL

VINPHOER

EINENT

GOMPIEME

':', §



BOMPIEMENT NLENETONS Lymana-aralij2rzitlen) S APOPLOSIS

omplement

5BM.weakness

1_ympho proliferétion

e \’s
\\.‘

-

Poor neph'ron endow 1€




’ 15 LN I FSGS LNV LNV LN VI
& g & U |
— 100 3x MPiv. MMF CyA MMF MP MP
0o ACEI
_E 10 ACEI ACE| |  HQL MMF HQaL
3]
=
~ O
205
v
y 8c
= g
g9
'a Q-
°T
a o

2009 2010 2011 2012 2013 2014 2015

NPHS1 NPHS1
c[1040C>Th=) M | (B ci1040C>TH=

CKD progression to ESKD

Partial-/no response, obesity, diabetes, pregnancy, APOL1 risk variants, Drug non-adherance

10

(1p/3w) auiuneald wnias

", \.w,' \
Jf \ PR ‘li“;,":"f_. "” Romagnani, Anders, et al. NDT 2016



Outline

Pathogenesis

%‘ Diagnosis
Treatment goals and patient education

Treatment of first episode and how to assess treatment response

Long-term management



¢ | Diagnosis

2019 EULAR/ACR Classification criteria for SLE
ANA+ (1:80) plus >9 points

Clinical domains 5[ \C9 Neurologic domain Immunologic domains Points

Constitutional domain S > Antiphospholipid antibody domain
Fever 2 |seizure 5 Anticardiolipin IgG >40 GPL or 2
Cutaneous do"-'a"n SEmSﬂrS [‘ﬂmﬂiﬂ Hrltl-ﬂEGF'l |EG 3'4'} units or
Nonscarring alopecia 2 Pleural or pericardial effusion 5 lupus an“maEUIE_'"t _
Oral ulcers 2 Acute pericarditis 6 Complement proteins domain
Subacute cutaneous or discoid 1 Hematologic domain Low C3 or low C4 3
lupus | eukopenia 3 Low C3 and low C4 4
Acute cutaneous lupus 6  |Thrombocytopenia 4 Highly specific antibodies domain
Arthritis domain Autoimmune hemolysis 4 Anti-dsDNA antibody 6
Synovitis in at least two joints or 6 Renal domain Anti-Smith antibody b
tenderness in at least two Proteinuria >0.5g/24 hr 4
Joints, and at least 30 min of Class Il or V lupus nephritis 8
morning stiffness Class Il or IV lupus nephritis 10
- Apply only if no other explanation - At least one clinical domain

- May occur not simultaneously - Per domain only highest score



Diagnosis

Focal Global

Activity low

Activity high

Class Il - high Al Class V



¢ | Diagnosis

What are the complications associated with
native kidney biopsy? C\J AS N

Clinical Journal of the Amaerican Soclety of Nephrology

the literature

? Systematic review & Complication rates\ = 0
| q and meta-analysis of of native kidney n 1 .6 /o

N biopsies performed s =
using automated Hematoma 5 tra:‘sgn:gl:\: A
Published from S g;:’vr:‘;;si:‘ggie;g i
Jan 1983 to Mar 2018 / 0
ﬁ 4.3% | [~ 0.3%
E 1139 manuscripts in Native k'dney 5 Bleeding requiring
E E initial PubMed biopsies Pain at biopsy site intervention
search
n = 118,064 o
E events Main biopsy g 3 50/ 100 6% or
_ licati ™ 9.970 1in 1,667
Pre-determined 30-79 complications ST A M
selection criteria o years Macroscopic hematuria a nat?:e':ir;:ew b?ouns i

Patient age range

o B Complication rates were higher in: SLE: 7,8% 2,7%, (low platelets)
87 manuscripts 45% Hospitalized Patients with acute
in final analysis Female 5 : e

patients kidney injury

00 ) g (o (VI 10T Ko R 0 e AL M )08 e s o (o e i d ek - Emilio D. Poggio, Robyn L. McClelland, Kristina Blank, Spencer Hansen, et al. Systematic

: : ¢ 7 : : PR Review and Meta-Analysis of Native Kidney Biopsy Complications. CJASN
bleeding complications are low. Albeit rare, death can occur post biopsy. Complications are more doi 10.2215/CIN.04710420.

frequently seen after hospitalization and acute kidney injury. Visual Abstract by Michelle Lim, MBChB, MRCP

Chen, et al. Lupus 2012
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Question

Who should best treat a patient with lupus nephritis?

A nephrologist

A rheumatologist

An internist

A primary care physician
All of the above

Al



Treatment goals and patient education
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Anders, et al. Lupus nephritis. Nat Rev Dis Primers 2020; Jan 23.



Treatment goals and patient education

1. Mortality = Lifespan

2. Organ failure = QOL

3. Pregnancy outcomes

Infections, CVD, BP

All pts with LN have CKD
CKD-AIDS with infections as first cause of mortality
CKD is the worst known CV risk factor (BP)

Kidney life span defined by nephron loss Kidney, Heart, Lungs, Bones

First episode of LN = irreversible loss of 20-40% nephron = 20-40y kidney life span
Further SLE-related nephron loss must absolutely be avoided

_ _ Mother, Child
Pregnancy is a challenge even for healthy kidneys

LN-related nephron loss diminishes renal reserve
CKD increases risk for fetal and maternal complications

4. Symptoms unrelated to organ failure and mortality = QOL Skin, Joints, Fatigue

Pathogenesis (genetics, guilt, transmissibility), value of alternative medicine, normal life with lupus,
Family planning, vaccines, COVID19, drug adherance, sun exposure, tropical travels, social assistance, early retirement

Give patients a book about lupus to read.
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Treatment of first episode

HCQ: Fundament of SLE therapy also relevant for LN
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Other fundamentals:

Minimize sodium intake

Oral contraception no problem
(APAS: minipill + second method)

Drug — App

Vaccinations (no life vaccines)
CV risk factor control

BMI <25

Sun protection

Vitamin D, calcium, if lactovegan



Treatment of first episode

Induction therapy

Methylprednisolone i.v.

Corticosteroids M

+ one from @-©
@ .o cxc Il e .
@i.v. low CYC | | | | | | : _________ One from 1-4

1. MMF 1-2 g/d or MPA 720—1440 mg/d :
© i.v. high CYC 1111101 2. AZP 1.5 - 2.0 mg/kg/d E
3. TAC (4-6 ng/ml) or CyA (60-100 ng/ml) or MZB 3 mg/kg/d :

O VVF/ViPA ] | 4.TAC 2-3 mg/d + MMF 0.5-0.75 g/d

@ iciownivr [ oo s s s RS SR e ]
| | | I | L>

Weeks 0 12 24 52 78 104

Months 0 3 6 12 18 24

Anders, et al. Kidney Int 2021



Treatment of first episode

Evolving new drug options for continued combination therapy

- @ Belimumab mrirrrrrrrrrrrrrrrrrrrnrnl
z | @ Corticosteroids || ] |
4| @ iv.lowcyc
= or

L MMF3.0g/d

@ voclosporin - [
=
g @ cCorticosteroids | |
=
© vvr20g/d
> @ obinutuzumab || i1
§ @© corticosteroids || [ Left up to local PI |
Z

O w225

| | | | | Ly

Weeks 0 12 24 52 78 104
Months 0 3 6 12 18 24

Anders, et al. Kidney Int 2021



How to assess treatment response

Suspected remission

Initial diagnostic biopsy

Protocol re-biopsy

Partial response re-biopsy

Anders HJ. Ann Transl Med. 2018



- Homozygous nephrin mutation

- APOL1 G1/G2

- C3 glomerulopathy

= unrelated podocytopathy

= APOL1 podocytopathy

= genetic or sec. acquired?

= genetic or sec. acquired?

= sec. acquired?



Kidney International (2017) 92, 271-272



Sensitivity

How to assess treatment response

1.00

0.75

0.50

0.25

0.00

Clinical response

3,60 g/day

1.80 g/day
0.87 g/day

0.74 g/day
0.44 g/day
sensitivity = 0.87
specificity = 0.74

sensitivity = 0.81
specificity = 0.83

0.00 0.25 0.50 0.75 1.00
1- Specificity

Dall’Era, et al. Arthritis&Rheum 2015

Immunopathology response

How much SLE activity persists?

How much irreversible damage
occured (subclinical CKD)?

Signs of remnant nephron hyperfiltration
(Glomerulomegaly, podocytopathy)

Evidence of renal comorbidity?
Drug toxicity?

Gain for management

How much immunosuppression?

Kidney prognosis, risk stratification,

Maximize RAS inhibition (SGLT2i?)

Specific interventions



How to assess treatment response

/Lu pus Nephritis
ReBio Lup 9 Trials Network

www.lupusnephritis.org

Per-protocol repeat kidney biopsy in incident cases of lupus nephritis

2003 ISN/RPS class II/ZIV (Aor A/C) £ V

2003 ISN/RPSclass V
m Partl: - o« .- Repeat kidney biopsy at M12 (N = 103)
Clinical assessment Primng:dpoim mm endpoint

v

Treatment Partk - o “heatioeone )b - No repeat kidney biopsy (N = 103)
MMF or EL IV CYC* Clinical assessment Primaty endpoint Masjor 2ry endpoint
IV and oral GC CRR Renal impairment
ACEi1 and/or ARB
HCQ

BL Mi12 M24 M60

*Add-on therapies will be allowed,
including drugs within the frame of 'Applies for 2003 ISN/RPS class III/IV (¢ V) LN at baseline. For pure membranous (2003 ISN/RPS class V) LN at baseline, individual
12-month lasting clinical trials. assessment of the repeat biopsy at the site should steer the decision of treatment.

Part I (BL=MI12): o« ¢ (i, 1 . < aeisivan ) Jnterventional

http://rebiolup.com/
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Outline

For how many years immunosuppressants are needed after the first LN episode?

1 year
3 years
5 years

Life-long

Al

Depends from whether you and pt are more afraid of the SLE or of the drugs.



Repeat biopsy?

Suspected remission Withdrawal re-biopsy

Initial diagnostic biopsy

Suspected disease activity

Initial diagnostic biopsy Flare re-biopsy CKD progression re-biopsy

Anders HJ. Ann Transl Med. 2018




Long-term management - nephritic flares

Distribution of the ISN/RPS classes at the first and repeat renal
biopsies in 686 well-documented published cases of patients with
repeat biopsy performed only on clinical indications.

Reference biopsy

Repeat biopsy | | i v v Vi
| 2 3 0 : 0] 0
I 1 15 g 1LA% 5 2| 0
I 0 13 26 25 4]0
v 0 920429 34 158 13| 0
v 17771 9 37 62| 1
Vi 0 : 1 15 1] 2
Mixed 1 +V 0 0 0 > 1l 0
Mixed Il +V 0 6 7 790% 21 19| 0
Mixed IV +V 0 3 2 11 9| 1

Narvaez, et al. Medicine 2017



Obesity and/or diabetes affect the kidney like a permanent pregnancy!

= persistent hemodynamic overload to the remnant nephrons of a LN kidney

= single nephron hyperfiltration = podocyte stress and loss

= proteinuria, sec. FSGS, CKD progression

Total GFR and SNGFR
~120 ml/min

Podocyte foot
processes—

' Glycocalyx |

Basement
membrane

TTTSNGFR = | total GFR + massive
glomerular hypertrophy

Anders HJ, et al. Nat Rev Nephrol 2018



. Long-term management — preghancy
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Planned pregnancy:

- 1y CR or PR with RASi: check for proteinuria without RASI
Cave UPCR >1, any elevated SCr, counsel about kidney life span
Consider biopsy beforehand

- Test for SS(A) and APA to identify specific SLE-related risks
keep HCQ, switch to AZA

- Identify SLE experienced gyno, advise for hospital delivery

Unplanned pregnancy: review drug list, counsel about teratogenicity

- APA: aspirine and heparin
- New HTN:
- new SLE symptoms, low C, unchanged UA at trimester
= SLE flare
- no SLE symptoms, unchanged C, increased UA, 3rd trim.
= preeclampsia



Kidney biopsy-based management of maintenance immunosuppression is
safe and may ameliorate flare rate in lupus nephritis.

LN Cohort Biopsy Results and Management Decisions Long-Term Kidney Outcomes
® © © ©
w ﬁw w w w Histologic Activity Present
Histologic Activity Present Continue IS
*+ 76 Patients ﬁcz;t;nue B W oy Kidney  Histologic
All with biopsy-confirmed Class I11/IV+V Re-peat s ki 2 ios Kidney Repeat biopsy in 24 mos Siopsy Is\tcﬁv:;y Absent ( \
LN op
Treated for at least 42 months with wopey N=4 - (SF:-“I:S“)'.UP
immunosuppression (IS) months
In remission for at least 12 months ;l::toll;gic Activity Absent Incidence LN Flares
Being considered for withdrawal of N= lp 4 9.2%
maintenance IS - LN Flare Rate
A kidney biopsy was done to assist in 0.012 flares/patient-year
informing the withdrawal decision Incidence of CKD
16%
Histologic Activity Absent Inciderice of ESKD
Stop IS 0%
N=55 Mortality
CONCLUSION:
Kidney biopsies done during maintenance
PTIRY o therapy may help in deciding whether to
,, kldne Malvar et al, 2018 continue or withdraw Immunosuppression

" INTERNATIONAL

OFFICIAL JOURNAL OF THE INTERNATIONAL SOCIETY OF NEPHROLOGY
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