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Behandeling SLE

Complex

Heterogene aandoening
Actieve ziekte vs remissie
Vele middelen, weinig RCTs
Bijwerkingen medicatie:

— Infecties

— Atherosclerose
— Osteoporose



SOMETHING OLD,
SOMETHING NEW,

SOMETHING of the future




EULAR recommendations

Treatment of non-renal Systemic Lupus Erythematosus

* #
Adjunct: Moderate Severe Target

1t line Refractory 1t line Refractory Refractory Remission

Sun protection SLEDAI=0
Vaccinations HCQ
Exercise
. GC PO/IM GC PO/IV BIEHELS
No smoking
Body weight MTX / AZA or
Blood pressure
Iiipids m Low disease activity
Glucose SLEDAI< 4
C <
N HeQ
Antiplatelets _ Pre < 7.5 mg/d
z.anti-coagulafrfts Immunosuppressives
(in aPL- positive — (in stable doses and
patients) well-tolerated)
=B B
Grade A Grade B Grade C Grade D

Fanouriakis et al, ARD 2019
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Something old

e Hydroxychloroquine

e Prednisolon maar dan juist minder!
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Hydroxychloroquine

e Aanbevolen voor elke patient

e Effecten in SLE zelf

e Andere positieve effecten

e Veilig tijdens zwangerschap

e Belangrijkste bijwerking: retinale
toxiciteit

e Therapietrouw.... (7-44%)

0 Schrezenmeier et al, Nat Reviews Rheum 2020
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Effecten in SLE

e Algemeen: o Nefritis:
— Betere survival — Minder corticosteroiden
— Minder ziekte activiteit — Langere tijd tot relapse
— Langere tijd tot nierfalen
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Time (week
Number of Patients at Risk (weeks)

P Hydroxychloroquine 25 23 18 17 16 16 15
<< Placebo 22 16 14 10 @ G 6  Canadian HCQ group, NEJM 1991




Retinopathie

A | Cumulative risk at 3 use levels

0.70+
————-<4.0 ma/kg —
> 0.60+ e 4 0-5.0 mg/kg
T 0.50- >5.0 mg/kg
=1
E
£ 0.40-
(o
= 0.30
-
e 0.204
"
e 0.10-
ﬂ_
5 10 15 20 25
Duration of Hydroxychloroguine Therapy, ¥
No. at risk
<4.0 mg/kg 1196 feb 387 136 34
4.0-5.0mg/kg 632 386 190 61 12
>5.0 mg/kg 533 310 139 41 G

Melles et al, JAMA 2014



Something old

e Hydroxychloroquine

e Prednisolon, maar dan juist minder!




Dosering prednisolon

e Vele verschillende afbouwschema’s
e Vaak lang en relatief hoge dosering

e Echter veel bijwerkingen en schade (SLICC)
door prednisolon

-1 center groningen



Bijwerkingen

. Moon face, acne,
¢ InfeCtleS flushing, increased ; =

facial halr-—e-eeseeeaeeed>

<-Thinning hair

e Cataract LR\ Fat b T ronump
Increased body ;*.:r ruising

e Osteoporose hair > f, /

Increased weight, ] l
e Osteonecrose enlarged abdomen--> j.-

Stretch marks-->% 5‘“""“”“" atrophy
° DlabEteS wﬁﬁin skin, tears
. | easily
e Gewichtstoename N
1‘;.
e Huid T[ |
e Atherosclerose Slow-healing ;l
wounds--- &

77 niversity medical
4 y X
%2 %:1 centergroningen



I Cumulatief effect - relatie dosering
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Conclusie prednisolon

Zorg voor lage cumulatieve dosering:
e Sneller afbouwen
e Lagere onderhoudsdosering nastreven:

— Treat to target: prednisolon <5 mg/dag

e Eerder prednisolonsparend middel overwegen

e Wellicht meer iven dan geen of veel lagere
orale dosis



Something new

e Anifrolumab




Anifrolumab = humaan monoklonaal
antilichaam tegen IFNAR

Type Il IFNs Type I IFNs Type Il IFN
IFNA1 (1L29) IFNa IFNB IFNy
IFNA2 (IL28A) IFNw IFNK IFNe

IFNA3 (IL28)

Nucleus



Trials met Anifrolumab

< ° Completed

MUSE

NCTO01438489

é' o Completed

TULIP-12

Phase 3 trial evaluating the safety and efficacy of
anifrolumab 300 mg and 150 mg IV in SLE?

MCTO02446912
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//@i/" 78 university medica
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< ° Completed

TULIP-23

Phase 3 trial evaluating the safety and efficacy of
anifrolumab 300 mg IV in SLE?

NCTO02446899

Active, not
% RREEE % recruiting
TULIP-LTE?

LTE study of TULIP-1 and TULIP-2 evaluating
the safety/tolerability of anifrolumab?

NCTO2794285

Furie R, et al. Arthritis Rheumatol. 2017
Furie RA, et al. Lancet Rheumatol. 2019
Morand EF, et al. N Engl J Med. 2020
Trial NCT02794285. ClinicalTrials.gov
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BICLA respons

Proportion of Patients With BICLA Response Over Time'2
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Rapid BICLA

response with
anifrolumab GE . i . i
ek * *dkok *kE dedede
ke Anifrolumab 300 mg

. n=360
Placebo
n=366

8 12 16 20 24 28 32 36 40 44 48 52 b6

Trial week

More patients showed a BICLA response as early as W8 and W12 in the anifrolumab group vs placebo,

a significant difference that persisted over the duration of the trial2

Vooral effect op huid en gewrichten

Z % center groningen
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Effect op de huid: CLASI score

Week 40

Patient was receiving anifrolumab 300 mg Q4W A (N =77 [25%)]) Week 24 Week 52
i . R
Delta:  436%  39.4% 322%  27.5%
80+ P 0.002 0.010 0.013 0.077

=27

=24

n=26

Responders (%)

0 4 8 12 16 20 24 28 32 36 40 44 48 52
university medical . Weeks
centergroningen - Furie et al A&R, 2016 B Anifrolumab 300 mg Q4W B Anifrolumab 1,000 mg Q4W




Anifrolumab

e Goedgekeurd als add-on therapie voor
behandeling van SLE patienten met matige tot
ernstige ziekteactiviteit ondanks standaard
behandeling

e Met name huid manifestaties en arthritis

e Overweeg herpes zoster vaccinatie

-1 center groningen



EULAR recommendations

Treatment of non-renal Systemic Lupus Erythematosus

* #
Adjunct: Moderate Severe Target

_ 1%t line Refractory 15t line Refractory 1%t line Refractory Remission
Sun protection SLEDAI = 0

Vaccinations AL HCQ

bxgrcise GC PO/IM GC PO/IV BIEHELS
No smoking
Body weight MTX / AZA or
Blood pressure
Lipids BEL /Anifrolumab Low disease activity

Glucose SLEDAI< 4
c —
NE Hea

Antiplatelets Pre < 7.5 mg/d
z.anti-coagulafrfts Immunosuppressives
(in aPL.— positive (in stable doses and

patients) well-tolerated)

Grade A Grade B Grade C Grade D

Fanouriakis et al, ARD 2019
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Something relative new

e Anifrolumab

e Calcineurine remmers

—Voclosporine




Lupus nephritis
KDIGO 2021: mw[

Kidney International, 2021



Calcineurine remmers in LN

Effectiviteit Toxiciteit
1€ generatie: ciclosporine 1¢ generatie: ciclosporine
Gelijk aan CYC/AZA Significante toxiciteit: daling eGFR

Hypertensie
Flushes



Meest recente RCT: Aurora

e N =357
e Lupus nefritis
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Voclosporin 23.7 mg BID

MMF 2 g + oral corticosteroids

MMF 2 g + oral corticosteroids

A

Secondary endpoints
24 weeks

2-Year Extension Study

_r.
F .

Primary endpoint
52 weeks

Rovin et al 2021; May 29; 397



AURORA phase 3

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

e 20% meer response

e Geen verhoogde kans op bijwerkingen inclusief infecties,
hypertensie of nierfunctieverslechtering
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Lange termijn uitkomsten AURORA

Mean UPCR Over Time

* The mean reductions in UPCR observed in AURORA 1 were maintained out to three years, with no
increase in UPCR at the follow-up visit 4 weeks after study drug discontinuation
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Month
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Control (n) 100 100 100 100 100 S5 9% a0 81 85 a7 B4 a7 Bs

?  university medical
71 center groningen



Something of the future

e CART cellen

e Clustering

-
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CAR T-cellen tegen CD19

antibody-secreting cells (ASCs)

s Peripheral Blood
& Spleen/tonsils Bone Marrow Lamina propria
Pro-B cell Immature Bcell oo Bcell  Memory Bcell Plasmablast (ucous

.:”0*.':"’ @~ @ @@~ B B B

CD19
CD20
cD22
cD27
CD38
CD138
BAFFR
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CAR-T cellen in SLE

Strategy of Treatment Assessment
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CAR T cellen in refractaire SLE
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Something of the future

e CART cellen
e Deucravacitinib (TYK2 inhibitor)

e Clustering

% %1 center groningen



Clusteren van patiénten

Transcriptomics -> voorspellen response?
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Figure 1. Endotypes in Adult SLE

Hubbard et al, abstract ACR 2022



Clusteren van patiénten

Conventioinal classification

Disease activity

Lab test

ﬂ J )
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Heterogeneity

SLE

Omics _ _ Arti_ﬁcial New era ?f
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Puri et al, Rheum&Autoimmunity 2021
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Lopende onderzoeken UMCG

Incomplete SLE
TOPAZ-2: anti-BDCA?2
Synbiose 2
/wangerschap

No. of autoantibodies

- NN W ke 0O N
L1 L1 1

Fases voorafgaand aan SLE

7 Immune
4 onset

}

SLE diagnosis

Sub-clinical ISLE l
SLE

Clinical
+(?) onset

Pathology
onset

Time before or after diagnosis (years)



SOMETHING OLD,
SOMETHING NEW,

SOMETHING of the future
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Belimumab vs voclosporin

Favors Belimumab Favors voclosporin

e eGFR <45 ml/min eeGFR > 45

e Low level of proteinurie eHigh level of proteinuria
(<3g) ePrefers oral therapy

e History of major infections

e Difficulty with adherence to
more tablets

e Extra renal disease
(cutaneous or arthritis)

center groningen Oral presentation 135173 M. Dall’Era



Take home — pathogenese SLE

Triggers for neutrophil
activation (genetics,

» DC and T Cell interaction
environment, infections)

Activation of TLRs and and antigen presentation

PDC via NETs/Nucleic acid
debris

l 4

i s L g
—

Neutrophil . ‘ TI IFN *

s
e, "o } T
Apoptosis and . °
NETSs being e 4

released

CD4+ T cell and B cell
interaction and B cell
activation

A r s COADL/CDAD
.’.:’15FG.
h-‘h :ﬁ

Cell debris from apoptosis

TCR/MEC

BAFF/BAFFR 7o lermse 0o

activation o
, / Cytokine release B
Tissue damage via antibody and 4 BN cell activation and
immune complex deposition, CDB+ ! antibody production
T cell and activation of . ll % A
inflammatory cells

CD8+ T cell

Puri et al, Rheum&Autoimmunity 2021



TULIP-1 and TULIP-2

TULIP-1 and TULIP-2 Had Similar Trial Designs

Placebon=182

Screening Follow-up
Day —EII] to -1 ".|"'|.I"l] ".|".I"H Wilﬂ-ﬂ W‘ISE 8Ws

| i i I 1 |
! IV Q4W n=18 | | i E i
i 1 i I I 1
i TULIP-112 | i : ' o |
' Anifrolumab 150 mg : . 1" endpoint: [Z """ i~
| T::s?t IV QAW n=93 ; Treatment period SRI{4) Ext:arlslnnl B
—— sites : ! . )
Eligibility criteria 2:4:2 : : ! ! !
+ Adults with % Placebo n=184 ' - | ' |
a o i
moderate to Taper gmnunurtinrz'rd No taper :
severe SLE permitted | taper attempt to permitted !

- Seropositive (ANA <75 molgays |
and/or anti-dsDMNA i i
and/or anti-Smith) - Anifrolumab 300 mg ' w0l

* Receming W e Treatment period Tiendpaing | oo oion
standard therapy N=362 P BICLA [T ool

119 sites b i

SLEDAI-ZK =score Glucocorticoid dosage

IFNGS teststatus (high orlow) (=10 or=10) (=10 mg/day or =10 mg/day of prednisone or equivalent)
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BLISS-LN: Belimumab in LN

r dpoint: ee
(17T
S0
= :: OR (95% Cl)= 1.55 (1.04, 2.32)
£3 P=0.0311
m 80 —
-E s 43.0%
E"‘ 32.3%
E 10
a0
|11

! Placebo

M Belimumab

Furie R et al,, NEJM, 2020

22 % university medical
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Outcome BLISS and AURORA

AURORA 1: Voclosporin in LN

W Control m Voclosporin 23.7 mg BID

Rovin B et al., Lancet, 2021



Richtlijn oogheelkunde HCQ

e Risicofactoren:
— > 5jaar gebruik
— Hogere dosering dan 5 mg/kg ideaal gewicht.
— adipositas
— nier/ leverfunctie {,
— leeftijd > 60 jaar
— Pre existente retina afwijkingen

e Baseline screening (binnen 1 jaar na starten medicatie):
e Follow up:

— geen risicofactoren: na 5 jaar en daarna jaarlijks.
— risicofactoren: jaarlijks

f///},ﬂ-- uuuuuuuu ty medlcal
%5 %: cente ingen
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Oraal versus methylprednisolon

Cumulatief meer

. Mogelijk effectiever
Makkelijker

Cumulatief minder
Jagopnhames

% %1 center groningen



Verschil effectiviteit

e Genomische vs non-genomische effecten



Genomische effecten

Genomische pathway:

le effect

— GCs bind the cytosolic-GC receptor (cGR)

— GC-cGR complex is translocated into the nucleus

— Interfering genomic transcription of inflammatory molecules

2e effect

— Increasing intranuclear concentration of GCs -> a second
process named transactivation starts.

— Stimulates transcription of some inhibitory genes,

— But mainly mediates the activation of gluconeogenesis,
insulin resistance, skin atrophy, and the inhibition of bone
formation, all well-known adverse effects

f///}ﬂ.. uuuuuuuu ty medical
% %: center groningen



RN

Non-genomic effects

1. GC-cGR complex directly blocks activation of
phospholipase A2 and thus production of
arachidonic acid (transcription-independent)

2. Activation of membrane-bound GR (mGR)
eads to reduction of lymphocyte activity via the
038 MAP kinase

3. Nonspecific interactions with cellular
membranes of immune cells result in inhibition
of ATP production and thus decrease cell activity




Therapeutische effect

Therapeutic effect

Total
affect

Non-genomic

*//f university rr?edM
%2 % centergroninge

effects L
P -~
#
" -
!
i e
/ Genomic
7 / effects
’
/
/
/
/
/
s
3 &
Fd
. s
- -
B | | .
<7.5 >7.5-<30 >30-<100 >100 > 250
Low Medium High Very high Pulse therapy

Dose (mg prednisone equivalent)



Table genomic vs non-genomic

Table 2. Summary of the mechanisms of action of glucocorticoids.

Genomic Pathway

Non-Genomic Pathway

Cells targeted

All the organism

Inflammatory cells

Mechanmism of action

Genomic modulation

Membrane receptor and intracellular
inflammatory pathways

Start of action ~4to6h ~15 min
Saturation dose of the =
immunosuppressive — 0% a AR Sy of Unknown

anti-inflammatory effects

prednisone-equivalent

Mimimum effective dose

2.5 to 5 mg/day of
prednisone-equivalent

Over 100 mg of prednisone-equivalent

Maximum effective doses that
mimimize adverse effects

30 to 40 mg/day of
prednisone-equivalent (for
trans-repression)

500/day mg of methylprednisolone

Damage accrual with
cumulative doses

Proven

Not proven

Glucocorticoids acting by
this way

All

Mainly methylprednisolone and
dexamethasone




New paradigm in SLE?

HOD + photoprotection + adequate levels of vitamin [ +controd of cardiovasoular risk factors + tobacco cezsation

mmﬁnnl
v

MP {250-500 mg/day for 3 days) OR I

Dexamethasone 40 mg/day x4 days

Cyclophosphamide 500 FON 20-30

mgfday mg [+MP 125 mg] every - mg/day
2 wesks for 3-6 months

¥ = U

Mycophenoiate and for®
Taper down within 12
Tapered down over 1- 2 Tacrolimus/Cyclosporin weeks maximum to 5
weeks to 2.5 mg/day e mg/day [20-15-10-7.5)
Rituximabh®

NO: Repeat in 2-4 weeks MP {250-500 mg/day for 2
days) OR Dexamethasone 40 mg/day x4 days &

MO: Treat as moderate activity I MO: Repeat in 2-& weeks MP [125-250 mg/day furidayﬁl

Mathotrexate /Azathioprine | Belimumab® Mycophenolate/ Tacrolimus/Cyclosporin/ Rituximab*
g s Porta et al. J Clin Med 2020

YES: HCQ, 200 mgday +PDN 2 S-mgfday I i““‘mﬂﬂwﬁrﬂﬂﬂmwﬁrmmrl I?E  HCQ, 200 mg/day +PDN 2.5-5 mgjday + - Azathioprine |




