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NPSLE 1. Recommendation

« Recommendation : 2010, 2019 ACR. 2019 JCR



THE AMERICAN COLLEGE OF RHEUMATOLOGY NOMENCLATURE [Arthritis Rheum. 1999;42(4):599-608. ]
AND CASE DEFINITIONS FOR
NEUROPSYCHIATRIC LUPUS SYNDROMES

NPSLETH# & 8 b B wIED 53 3E

RiE##RIBZ: Central nervous system

Focal NPSLE: Neurologic syndromes (83 [E=E)

EE IR % Aseptic meningitis

A IMEFEZ: Cerebrovascular disease

ARBEEZ: Demyelinating syndrome

58%m: Headache (including migraine and benign intracranial hypertension)
REEEE (ZEBYR): Movement disorder (chorea)

EREFEZE: Myelopathy

TADAMEREE: Seizure disorders
Diffuse NPSLE: Diffuse psychiatric/neuropsychological syndromes (JL — 7" X ¥&5#8JR)
S MHEXIRRE: Acute confusional state

RZZPEE: Anxiety disorder

RANHEREFEE: Cognitive dysfunction

S[OPEZE: Mood disorder

TaKBAERBBRES: Psychosis

KI§H#EEFEZE: Peripheral nervous system

SHREMZ RERBIERES, AIDP: Acute inflammatory demyelinating polyradiculoneuropathy (Guillain-Barré syndrome)
B iRfE=: Autonomic disorder

H{##Z 2 Mononeuropathy, single/multiplex

EEARE NIE: Myasthenia gravis

At fE=E: Neuropathy, cranial

IR FEREZE: Plexopathy

RY =2 —nas8F—: Polyneuropathy




EULAR recommendations for the management of [Ann Rheum Dis 2010:69(12):2074-82.]
systemic lupus erythematosus with neuropsychiatric

manifestations: report of a task force of the EULAR

standing committee for clinical affairs

Statement

General NPSLE

NP event(ZSLEEZHTDEI/FR/&ICEEZ Y X 5 A%, —ARRIICEZRTLIELIA (50-60%), mk BEBIMEDEKFIZ(40-50%) HE 5.
Common (5-15%): CVD (cerebrovascular disease), £

Relatively uncommon (1-5%): EE DFRABEEERE, K 5 D¥%E, ACS (acute confusional state), AR E

Rare (<1%): Psychosis, &84, Chorea, xR, EEMUFREA

SMEL EDiRWNY R EF: SLEOEEFEIM, BEDEIENPSLE (BFICERAMEEEE, &), aPL (5FICCVD, £,
Chorea)

ZWr: SLEERE TNPZ R I 257274 d L < IFERARELEIRCIMEDL H 255, IESLEERE & REk(Cwork-upd N E.
FEIRICIG U T, LP & CSF (CNSERZEERAN), Bk, SRANEERE D L IEBRYEEM, NCS, MRl E% 1T .
- HHEMRI protocol #EE: Conventional (T1/T2, FLAIR), DWI, Gd-enhanced T1

B SLELINDORRZBRAL1-H &, BB/ XMEEEREIRR S BHNEHEE (ACS, EEEREELA, BREA, MR/ XR
Y #RER A, Psychosis) 23X L TlE, GC& REIGHIEENEIL &5 5.

o/ R/ FrEEEE IFaPLICBEEY 2mE (FFICMieECVD) THEIC & 4 5.
XPEEE (FrEEB K, 15 X)) L IBREBRTF (B, sllE, KHES) ~OMEHERBT HNE.
Jrm/rEE (X, moderate~high titre DaPLAFGRIGHEDSLEEREE T—RFHD-BHICERINS.

Category

eVIdence

2010
EULAR
Strength Agreeme
of nt score
statement

B 8.2
B 8.4
B 9.1
D 9.7
D 9.8
A 9.4
A 9.1
B 9.6
D 9.8
D 9.8



Category Strength Agreeme
nt score
Statement ewdence statement

Specific NPSLE disorders

CVD: EhirmE (L 14/ mietE/ZE M CVDIZcommon, M4 strokeldrare, ME 4 (ZH3 9 % strokelfvery rare7 7=, 2 B 9.1
SEIGEEDEGIZTENTH 5.
APSD D HFaEAE % 7= F stroke BE (I L T, BEI LK I B0, ZXFHENORBMNIVRE IZEZRIT NE. 2 C 9.4
SRANHEREREE: mildh moderate D FRAIMEAEFE = L SLETldcommon7ZihY, severe L SRAMEEEREZE X £ TH Y, RIEET 2 B 9.3
HITEPIZR & 7@ L’Cneuropsychologlcal testiC K BHERZ T HRNETH B,
SLE& non-SLEOERD v — X > b &, psycho-educational support?®, ZRAIHEREfEZE DIEE A 5 <. 2 C 9.2
ETHEDRIEEEETIIREoN-EBFICLHhA DN L.
=8 HE| Dt | LSLETldcommon TERE RSN C BEET 5. BRE M DOKEZDIEX Xgeneral population & [A]Z. 2 B 8.4
MRI & Bixi i Z & D work up TRRE RN R ERRE CAENE, (KHEREZ RN T 5. 2 D 9.5
fetd & B E I ZMRIFZE D 7 <, B AIEZOBMRICTADAMEEEL L WHE, BRI DKEEZ ThNITEEED 3 D 9.3
FIEZRETTARNETHS. BREDKEEDGSICIIRINAGIMEEBEDFERNZERINS.
HREFIFNEDTTEN L WIRE DEEIZE - T, KEBFRCIEMMEEE DO Fi B TOREINGIEEITESICA S A L. 3 D 9.0
aPLRZMEERE I, TURBEEENEZERIN D 5. 3 D 8.4
Movement disorder (Chorea): M iFERIEIR IS § 2 XHEEE (dopamine agonist) ICHN X T, Hul/MrEE LaPLEEHED 3 D 8.9
SLEREZETEZERIND 5.
GC/ % ZEM&HIF] and/or FUREREE I, IEFEMEN S L and/or MIEHERZE A & D severe cases TEERBIND 5. 3 D 9.0

[Ann Rheum Dis 2010:69:2074-82.]



Category Strength Agreeme
of nt score
Statement evidence statement

ACS (acute confusional state): LP & MRI(Znon-SLED R (FFIZEHE) BADI-DICEET 5 NE, 3
GC & SN fER% Lsevere cases TEEE NS 5. 3 D 9.0
K 5 2% & psychosis: SLEEH|Z & %K 5 DfFldrelatively uncommon, psychosisidrare TH 5. A7 04 RIZL D 2 B 9.1
psychosisiC & ZfEIR (Zvery rare Tl H 5.
RO DWDEMZ R ZFFT HRMED Y — A —CEGRAT R IE4 0. 2 B 8.7
GC & % ZIN&HIFN L, SLEICET&E L 7zpsychosis (FICEEFBHUELATWIEE) TERBIND 5. 3 D 8.8
B 2O work-uplZIZGdEFMRI ECSFIRENE EN 5. 2 D 9.5
SAEGCLIVCYICL %, Al R Y ARG EREANFENRITINEINETH 5. A 9.4
BEZFHT570IC, JUHVRENGEREICKL 2HFRENZRIND 5. 3 D 9.3
RERX SLETRAEAITHS Z eHSW): 3 D 9.5
2T owork-uplc ¥, T2 BRERVFHE (RERE, RAREER), MRI, VEP (REFREBURE)Z2EENETH 5.
BRI, EMMEREIRE (BB R AET, FICaPLIBEEREE TAHAOND) LENTILENH S. 3 D 9.3
GC (ivmPSL) B b L < [FREMFFIOHFANMRT INDE N, IaBEEAKITZ L. 1 A 9.1
RAFFRER: RAEAREX T UL LTS HER & G657 2. HERCNCS TR I NS. 3 D 9.1
GC& RBEMEIF OHABENEEF TIIEZRIND 5. 1 A 8.8

[Ann Rheum Dis 2010:69:2074-82.]



2019 update of the EULAR recommendations for the (ann Rheum Dis 2019;78(6):736-45]
management of systemic lupus erythematosus

2019
EULAR

Levels of agreement,

Recommendation/ Statement (NPEB4% D kL) mean (SD)

3. Special manifestations
3.2 Neuropsychologic disease

3.2.1 NPEZASLEICEHET 2 Z L ARERA X T, HREERPCSFAZ, U X 7 RF (LupusDRAE & B8 L - ERo@EEy 965089
XA IV, Fihy, HEUNADOLupus DIEENE, aPLOBF) OER EMEBDRANRINZRETH S (2b/C).

3.2.2 NPSLEDAIE L, AFEBR%E KIS 3HE THNIEGC/LEMHF (1b/A), 77 A — LMigt/aPLESEOKE chnis 985048
P/ R/ FUREZE (2b/C) AEEN 5.



SHMETY T F—TRASLE)DZEAA K74 >
(BAY ¥~ F5e 2019]

CQ11: NPSLE®DZZHR - imnEMRFIMFICE VT, R EZLIRE XA H?

NPSLEICHWTIE, BmEL FEL’CI_M%W@ = N ey CE’)L)? AR A BRI RHIE Z1T D :
PWRT D, BATERZE 29 55 S IEMRI BHERE 29 255 EMRICIMA —RNAERIREZSZE (2,
DD RE %+ IZBRA L 72D 71’6‘%‘2%)? Al TO 2 & %%Fé’@“%. (ERE 8.1)

« Focal NPSLETIEMRIZ 1 ZE.

e Diffuse NPSLETIZMRIFFRZ R L AW Z ¢ H < MDOY—H—HE. FEEEDOACSTIX
MRIEB FTEHNIETFEARAR THEHREICEZE) [Mod Rheumatol. 2017:27:278-83.]

+ BETRIL-6: Diffuse NPSLET £ L SLELUSL D ER D ffﬂﬁﬂktwﬁﬂﬁﬁﬁﬁ (Cut off 4.3pg/mL
LA TRERT.5%, FFEE92.3%) [Clin Rheum. 2009;28:1319-23.). BXEIETH LR T 27D B E.

 Firibosomal PHufgk: s I AL Psychosis/n fEE T & E27% 45 E80% [Arthritis Rheum.
2006;54:312-24]. LN TH EF T2 D TSLEICHERN THNPSLEICEEN & FE AL,

« FINMDAR${E (HNR2#{E): BE& PHiiE L diffuse NPSLETHEEIZH < (>focal NPSLE, b &)
[Arthritis Rheum. 2008;58:1130-35.], 1R ¥ITF (CHHH. M;EH I iSLE’CmL\b\NPiF%,\E’]



2019
2HUT YT P~ FROLEDBEHA K54 >
(B 7~ FF2E 2019]

CQ12: NPSLEDEY) 4 BERFE AL (3T H?

O EENENPSLEICN L TERAEDGCEIVCY A RREE EREBEME R ED ORERMICHIRT L TITS 2 & %18
Z4 5 (1t 7 VAN UB). 7=72 L, APSIZ S5 CVD & OER|ICEET 5 & é:%?&“‘g“%( =/ 8.5)

@ NPSLEIZX I 2RTX&E 5 1F, BIfFaRBEIt 0 aEERK e L TRET % (Tt 7 7An IC). (BRE 8.1)

NPSLEDE#FEE A & L TDIVCY EmPSL pulseZ tbER L 7=RCT X 13 L A 7 L
[Ann Rheum Dis. 2005:64(4):620-25.].

NPSLEICX 9 2 RTXDEMNME % Bl ok e LB L 7cRCT (73 L.
NPSLE(ZRIEERIMEC, IERA 2 X TR L 2 o RCTIZREHTH 5.

RTXICDWT I, TAEIEHTIESLE D cohortiF 72/ ENPSLE Dretrospective study,
EGHRSIN VOBNEDRSIEH 5.




2 EMTY T =T XSLE)DZEHA KA >~
(BAY v~ FF2 2019]

CQ13: NPSLEDEY) 4 BEfFfERF D e IS @ H?

NPSLED EfEMEIEE L& LT, AZAZIRET 3 (1t 7 vAbA D). £ - IZMMF O 5452 EE T 5 (It 7 VALA b
D). (B=E 8.1)

e NPSLEDHEIFEEICDOWT E & F > RITA L, IE T VA V1K
WEER R & X2 D #45 dD case series|iZE SN 3.



NPSLE 2. 358

e RTX
e PE
e Review : 2021 Semin Arthritis Rheum.



NPSLE
Neuropsychiatric lupus favourable response to low dose i.v. LOW'dOS e IVCY (2003>
cyclophosphamide and prednisolone (pilot study) [Lupus 2003:12(1):3-7.]

Table 2 Clinical and other features of 60 NP-SLE patients N - ;

— . (BSCIFER)T VX LLLESER, EHEEE, pilot study.
;’”f““ _ el sl e XI5R: primary NPSLE 6OA SLEI$ACR1982, NPSLEIZACR 1999),
Poychoats Gll G5 135 13.0 CYEf & ControlBFIC 7 > X LITHRY #1F 7z,
Anxiety or affective disorder 27.0 30.4
e o s « Group | (n37): IVCY 200-400 mg/M*6M + PSL (¥4520.5mg)
Stroke syndrome + TI 43.2 43.3
Optic nguropath.vmllf;pm 56.7 29-6 ° Group || (n23): PSL@G—Q\ (¥i320.5mg) or -|-HCQ

Movement disorders

g:;fifion-nke ' B i3 ¢ ﬁ%% 62_7 H%C M. EEAN/ 2E DVASEMEE (XCY
g BNEEICE VN (p=0.0053), EEG, EPH & L 7-.

Aseptic meningitis 2.7 0.0

Multiple sclerosis-like 10.8 8.7 . " . o P

C SRR B OBIAE b CYRAE 12 E L1 (p=0.0053)
Major domains included IQ = 90. 10.8 13.0

Aisoion 243 260 « BRAEDCYEFT37.8% &= <, low-dose IVCYIZHERN B
o PR 294 27 LN WAHELRES 5 2 & ILE L WLWICRZEGLO O X > ).

Peripheral neuropathies 324 30.4 i ) )
Combination of NP-SLE 72.9 82.6 I'able 3 Therapy results for 60 NP-SLE patients
Serositis 78.3 82.6
Renal (renal insufficiency— excluded) 18.9 13.0 "
Haematological 64.9 78.3 s Grgup ! 5 Group 11 X
Immunological 100.0 100.0 Investigation (n=237), n (%) (n=23), n (%) P
Antiphospholipid antibodies:
Lupus anticoagulant (n = 54) 14.7 15.0 Clinical improvement 23 (62.2%) 5(21.7%) 0.0053
1o 1olinin 4 1 lec = A1) 42 2l X
F[_%":;*::i::hﬁ:" ;‘:“b;’g:“ R=235) é;‘; ;(l)(]) Relapsed later 14 (37.8%) 18 (78.3%) 0.0053
oA o/ ality = J 88, 20U, 8 ’ =
EP abnormality ?SEP. AEP. VEP: 73.5 28.6 EEG recovered 24 (75.0%) 32° 2 (18.2%) 117 0.0030
n=55) EP recovered 20 (80.0%) 25° 0 (0%) 6° 0.0140
MRI abnormality (n = 58) 61.1 68.2

*Number of abnormal findings.



Controlled clinical trial of IV cyclophosphamide versus IV IVCY vs mPSL (2005)

methylprednisolone in severe neurological manifestations in
systemic lupus erythematosus [Ann Rheum Dis 2005;64(4):620-25.]

NPSIE

In - 38| ~ - — D =1 =
Tob:’e3 Patients distribution by neurological — i <,I£l\' ) < 3'—:- = 4‘%) - ﬁ .[A/ﬂf, tt$§€ﬁﬂ%ﬁ, 275/‘@ Eﬁ
synaromes MNPSLE randomis

n - 32)

symirome MP (0=13) Gy n=19 e XI5 RELISHUA O ERENP (EE, Bk, R
e IR IR s SRR, IR B, RERTIE D BE ) DSLE
ron [ e J e (ACR criteria 1982 # #&7-9)

Seizures

Pheripheral neuropathy
Opfic neurifis
Transverse myelifis

) et it ke £ O
- - G B B0

B;(T;:fem disease Completed 12 months Completed 12 months < _ — o N —
ICMemudeorodwﬂwdrmplegio [”'|”‘] *”'|3' e T X—|ZL) T X A’ﬂf, L T?}I_E V) T
Compla[;aci ?é]months Compleﬁd—%ﬁ months o %ﬁ) %742_ %‘zk : P u | S e <1 g I\/l P *3 d ) ,/fﬁ P S I_ 1 m g/ kg

"R e | [ | e « CYE£(n19): IVCY 0.75 g/mz/M*1Y— IVCY /3M*1Y
| | . .
oty ket nd whiemaed | o MPEE(N13): N VA/M*AM— /2M*6M—N VA/3M*1Y

h-2 oo « Primary end point: 2AM D ERRFT R, FRIMIR T, 18
Table 4 Changes in study variables during follow up %:Xtﬁﬁ_ﬁ, 7b§\base7b\ ';) ZO%J;(J:E&%% “%Ij] " é:_ E%E’C_

A . . #ER: T5% TEY. CYEf 18/19TET, MPE 7/13

12 8.2 (4.3-69) 5.1{43-6} 0745 'T\‘%%Ijj Lﬁ%%% U (p<003)

Lymphocytes fealls <10/1) 1 1.4 (0.67-1.4) 1.2 (075-17)
6 1.4{0.67-1.4) 1.4{09-12)

A W o « SBE12MOSLEDAL 6M/12MDPSLE (£, CYEEA'
S e ARITET (p<0.001).

- § opEl caen o #EFCYIIMP &L Y &1/EENPSLEICERhZ S .

Prednisone {mg/doy) 1 40 (30-40) 45 {2040}
é 15 (10-35}) 27.5(5-45) 0.001*
15{10-35] 11,2 {520} 15.6 {5-30) 0.04°




Efficacy of rituximab (anti-CD20) for
refroc’rory systemic

RTX pilot (2007)

upus erythematosus [Ann Rheum Dis 2007;66:470-75.]

involving the central nervous system

= T ABEITHENPSLE 10AICRTXS L 7ep
e o+ RBUEMPENPSLE 10AISRTX#ES L #pilot
. Dose entry remission 4
L B remert o study, Controlld7s L (EXEX).
1 375 mg/m*  Bet1.0 Consdousness Complete recovery  Improvement of 22
doy 1,8 diw}c}ler', seizure, LGqSSS' 7-11-15/5 SPECT n =
: psychsis =, * *
A P by e 'cgpgc?jms No follow-up dota 18 ° RTX:J:XELE 375 mg/m2 2 (n=6), 375 I’ﬂg/l’ﬂ2 1 (n=1),
3 375 mg/m* Bet 1.0 Consd C No i 23
ety o e O el e 500 mg/m?2*4 (n=2), 1000 mg/m2*1 (n=1).
4 :.Zys mg/m*  m-PSL 20 Headache E:ﬁ:mz\ of Ir:;parxoved G 29 L
1,8 i (1.05 AR V4
- AR RIGIE R DT, FF 1_ I[CB 5
5 zj mg/m?  Bet1.25 :cresihesic of 8 Resoi;:'t:n of lm?;csf 2 W: of 7 II‘J\ )P j_ —=en / L'J\ )( -
1,8 ingers, foes on paresthesia neck MRI % ¢7& j_ %) ﬁ 7 \jJ
left dial-back
é 500 mgday Bet2.5 Dep':::rfe I:a:oc Improvement of improvement of 7 I:IIL’\ I:I ﬁ b E M p S y C h O S I S L \— )( "
1,8,15 22 insomnia depressive stake SPECT
7 500 mgday Bet1.25 Paresis of both Redudtion of poresis, Improvementof 14
1,8,15, 22 lower limbs, musde improvement of SPECT,
e se (0050020 G ln 080 0 =
essive stae index (0. — -
ot l « I0A=E &, day 28(ZSLEDAI
8 1000 mgday Bet 1.25, AZ Psychosis, cognitive Improvement of improvementof 11
1,15 50 dyshoncion psychosis (BPRS ~ SPECT 50 . a& = [/ 7"_
9 375 mg/m*  PSL 45 gos::;:usmssh Complete recovery Iggovm of 10
1 i f, is, y —

& paresis dpgﬁ‘l?ze' imp:):ed G _ 40 . ° /|:|_ \ \{ A E' % %) yﬁ 7"
limbs, neurclogical index (0.98 <1, B T AR J;l : _l—_E l:llLJ\ [
blodder —0.61/2 w} S a0

10 375 mg/m*  Bet3 Consdousness Complete recovery Mo significont 4 % ™

doy 1, 8 disorder, improvement in -

hallucinafion, objective findings
L : g
10 — { 3
0 ; a




Efficacy and safety of anti-CD20 antibody rituximab for patients RTX observational (2018
with refractory systemic lupus erythematosus
e e [Lupus. 2018;27:802-11.]

Fable 2 Chiunges in renal and neurologicul BILAG categories
in SLE patients treated with ntuximat

e e 0 2002-2015F ICRTXTH0EE (500 or 1000mg*2-4[a]) L 7=
e mme— TEEIHUIESLE 634 OMT, controllZZx L (FEZEEX).
.« Primary endpoint: MCR (major clinical response
coaT : 60%, PCR (partial clinical response) 25%.

Table 3 Efficacy of rituximab in patients with neuropsychtne systemic lupus erythermatosus

e 0 S « NPSLEIZ26 A, f/uflins&2

Cerehraypind Tusd Nesropeyolskarric remg

I 35 ¥ Acule confistonal state, seirure, psychosts Nt performed NO chipical signs and symptomns hisproved (two weeks) No change (five months)
35 F Acute confusional state 1gGr indexs 073 No chnical signs and symptoms No change (17 months No change nonths)
1 46 ¥ Acuto confisional state, seizure TpGi index 338 No chinicul sign and symptoms No change (two woeks) No change (one month) { Ve ra re S p O n S e 4
" ) ¥ Headache, polyneuropat hy IgG oindex 092, 11653 Tproved Not performed No active kson ———————
b ) F Demyelinuting syndrome 1gG index 055 Normal No uctive kesaon O
L] F Mood disorder Normal No change (six months) No active ksson 9 1 7 / . B | I_ A G A to C 4

3 21 ¥ Myclopathy, mood disorder. anssety dusorder IgG index 080 Improved (lour months) No change (eight months) u O y b
9 N ¥ Paychosus Normual Iaps d (BPRS d4—40, within two weeks) T proved (two montls) No change months)

15 M I Cognuive dysfunction, acute confusionul state IgG mdex 1.52 Impeoved (YMRS 2940, within three weeks)  Improved (26 months) Improved (29 manths)

16 w ¥ Cognstive dvsluncton, acute conlisonal state 1L-6 235 No clinscal signs and symaptons No change (seven months) No change (26 monihs) O O

9 19 ¥ Heulachs Not performaed No chinicad sign and symptoms bmproved (four months) Normal !
20 ¥ Acute confusional state, serzure disorder IL-6 16.6 No chnial sign and symptoens No change (10 months) Impwoved (four months)
2 ¥ Myclopathy, cerebrovascular diseise 1L-6 22 No chmcl mgn and symptoms Improsed (five months) Improved (five months)
3 24 ¥ Headuche 1L-6 55 No chnxul sigh and symptoms Not folkowed No active ksion
1l 25 ¥ Headuche 1L-6 298 No chnical sign and symptoms Not folkowed No active Jesion

} 24 ¥ Cognaive dysfuncoon, cranml neuropathy 18G index 04N No chnscal sign and symptoms Normal Nt followed

single multipix (HDS-R 2428 within two weeks)

17 2 M Cerehrovaescular disease -6 1658 No chnkea) sign and sympeoens Nat folkowed No change (19 months)

% 36 i Headuche, cerehrovascular dscase IL-6 159 Relapse Worse (four months) Worse (three months)
4a 35 I Mood disorder 1L-6 104 lmpeoved Improved (27 months) No active kesaon
4 N M Anxiety disorder 1640 Improved Not folkowed Worse (five months)
ae F Headache 1gG index 096 Improved Improved (six manths) No change (18 montks)

o ¥ Mood disorder, seunire da en 1L-6 46,1 Relaps Inproved (two months) Wone (one month)

26l ¥ Cognative dysfuncton, ¢ wacular disease 186G index 0335, IL6 282 Improved Nea change (five months) Worse (five montls)

53 o8 ¥ Polvneuropathy. cercbrovascular disease 1L-6 50 No chnwal sign and symptoms No change (two wocks) Not tollowed (one month)

IHAM-D 2349, BPRS 36« 1%
withmn two weeks)
54 35 ; Headache, cerebrovascubar desease Normal No chocad sign and symptom s No change (seven months)  No clange {seven months)

¥ 2 ¥ Headache, moooneuntis mubtiplex 1gG index 057 IL-6 950 hnproved Improved (two weeks) No changes (37 months)




Effects of belimumab, a B lymphocyte stimulator-specific BLISS post hoc (2012)

|nh|b|t_or, on dls_ease activity across multiple organ "Ann Rheum Dis. 2012:71(11):1833-8]
domains in patients with systemic lupus erythematosus:
combined results from two phase Il trials
P « Belimumab& BEIFE/BAEA LB L 722D Dphase 3 RCT
(BLISS-52, BLISS-76) ®post hocfZfr(n= 1684).

Placebo ™ Belimumab 1 mg/kg ™ Belimumab 10 mg/kg « NPSLE (n=45): ETE_NPSLECZJ: Kﬁ%é ﬂf:study’é% V) 3'5
BT,

= ] o = . SENE (n=24, B % WER) O REK:
80 - NI 80 - o 801 BEL(1mg/kg) 100%, BEL(10mg/kg) 69.2%, placebo 20%
o L o i .
Z— 60 - ; o g 9 Overall response (NPSLE)
£ 2 4 & 40 + BILAG & (n=21)
e = BEL(1mg/kg) 75%, BEL(10mg/kg) 42.9%, placebo 83.3%
20 1 I . SELENA-SLEDAI B (n—45)
0 4 o L& 0 s BEL(1mg/kg) 60%, BEL(10mg/kg) 63.2%, placebo 9.1%
lonos ons ons  + SELENA-SLEDAI 83 £ (n—13, high serological activity)
BILAG Domain SELENA-SLEDAI Domain BEL(1mg/kg) 66.7%, BEL(10mg/kg) 66.7%, placebo 0%

BILAGEXZEZ (), SELENA-SLEDAIZHER (), o« YU TINY A ZIHANE CEMNICIEFIRAH Y, HatFa9IC
SELENA-SLEDAIZESR (high serological activity®f, 7) BEELBRIIBOSNE A - 7-. NPSLEEEDBILAG,
SELENA-SLEDAIOZAL I3 L TdHh - 7=.



NPSLE
PE

PE reports

Non-controlled trials: Bambauer. [Artif Organs. 2000;24(11):852-6.] N =18
Observational studies: Neuwelt.  [Ther Apher Dial. 2003;7(2):173-82.] N = 26
|
[

Lupus. 2007:16(10):817-22.], N =10
Ther Apher. 1998:2(4):268-72.] N =5, 23R

Case series: Bartolucci.
Hashimoto.

1T & A EDIGE, MEERH L, FERICE L TA 2~38%23~4B{T>TW3.

I ANTDstudy T, fFFAEERIZITHONTWS (GC, RZEIHIF], LOHh D — X TRTX).
PED &IGHEIFE W (74~100%) 7Y, BtAEE(EHIVCY)Z1T>TH Y, PEOEDINEIL#E
ROV 2.

NeuwaltOIRETIE, 1F& A EDOH TCPERBLER CHE/LENBESNTLS.

Bartolucci® ¥R & T, complete response @ BF 1L partial response DEFH LY &, &
FDIVCYH HPEFE £ TOHAE A %D - 7= (0.618 vs 3.618).

HashimotoD# &1L, ME— DCY Z DR WPEDIRE/ZA, b & HAEICKIG L TW 5.

PEOBEZERITENTH ZHZFREDOHM, —KHEME, 77 — 7 VRSYE, MA2fE, &
ZiR, EMEBREZ R EDD D,




Management of inflammatory neurologic and psychiatric manifestations

of systemic lupus erythematosus: A systematic review

Hydroxychloroquine: low level evidence from observational data for benefit
= *Symptomatic therapy as required (anticonvulsants, antidepressants, anxiolytics,
antipsychotics), at the discretion of the treating physician

= Early initiation of corticosteroids (PO or IV): accepted first-line therapy despite no

DISEASE
SEVERITY

= Consider synthetic DMARD

MILD o
management
o Mycophenolate: limited evidence supports benefit

clinical trial data. Can be used as monotherapy or in combination with synthetic DMARD

Azathioprine: limited evidence supports benefit for both acute and maintenance

= Early initiation of corticosteroids (PO or IV) PLUS synthetic DMARD:
o Azathioprine: as above
o Mycophenolate: as above

= Early initiation of IV corticosteroids PLUS:

SEVERE data in numerous studies and minimal tria‘l data.
OR if cyclophosphamide contraindicated, consider
numerous studies. No clinical trial data.
= Consider adjuvant therapy:
o IVIG: limited evidence supports benefit as adjuvant therapy
o TPE: limited evidence supports benefit as adjuvant therapy

o IV cyclophosphamide: moderate evidence supports benefit, based on consistent

o Rituximab: low-moderate evidence favours benefit, based on consistent data in

Rituximab: as above
= Consider autologous SCT: limited data favour benefit in refractory disease

COEXISTING

APS = *Add anticoagulation for patients with associated antiphospholipid syndrome

REFRACTORY

’-
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- REJE: GC
« BfE: GC (iv)+ IVCY

[Semin Arthritis Rheum. 2021:51(1):49-71.]

« FE L DI]ET ANPSLEE:

HCQ TEl Llovv evidence level)

h%ﬁﬁ% ?vm ’)7'%; ?n*affﬂﬂ%%@

iXE C(
(

CYRTDOE: RTXZ =

ENaEE: Vg, PEEE
[l g

« SREIEHIH): RTX, auto SCTZ &
o APSEHH: 5=

E N

po/iv)+ AZA or MMF
po/iv)+ AZA or MMF
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Neuropsychiatric lupus: NEW  [Nat Rev Rheumatol. 2019;15(3):137-52. ]

mechanistic insights and future

treatment directions

a Meningeal barrier

b Glymphatic circulatory system
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B : MRIZBAZHTICER (B5 - EMEEL - F%é.’élﬁﬂﬁm
&2, BN, i, RS ADRE). MRITEE AR T
gMRI, SPECT, PET % &/0. SLE®42% TMRIFTRE A A 5 M, n/Lﬁ
&V IZBRABR.

SLED —XFRZEH (R zindlmmibB%h), AT (EHEGC, LIER
A ML R)DZRERE D OIERIHNEE.

B OIERTT -7/ EG/IRMBREDESTM CEMBRES LIS 5.

R % ZEDinterface
- Blood-brain barrier (BBB):

CNSIZBBBMD 7= 9 IC R B FHEN & W (M7 A H R FEmediatorf@ A
+9). NPSLEIZBBBD 7= 17 AV RA D 2 NPSLED % < AN
ElE=E (BBBHE+).
BBB#E: CSFHIMEAIb (Q,,) h'gold standard marker.
PR3 B EBBBEE L 7 LAY, NPSLET &/ B8R+ B Sk
(NMDAR, Smith, Rib-P) £ Q,, LR L THY, 2N 5 DHFME
BBB#@@ L TWa EREBEINS.
ms B 2R DFEIINPSLEDRERRIC (03 LA d, BRFE®
AbLAZR & 'additional hit’ (2S£ 2BBBEEZET A &ERX L5,
BYETILTHTN W'J/’PLPS’CX PLXORE%3EHZ L TBBB
e T 2 BN NE
BBBA e/ ML BUAN CTH AR A BERE ISR T 2

- active and vesicular transport

- HEBROEEMEY B St e EE

« BBBLIADbarrier: TEAHSE L THEERAID/Ab FFT S

Blood-CSF barrier (choroid plexus): CNSOEERICIFESE L, INE

ICH 5. BEMMME S Z FO 9 W LR T, N HEET W&
fHAatight junction& &1, CSFEL L, MSPCER4NAE D A AEBI A D 5.
SLETIZICEEDHH H L4170 L. choroid plexus epithelium#®
CSF~D B R ARKICAY 5 5.

Meningeal barrier: fE&E4EFEE 25, NSAIDEA

Glymphatic circulatory system : CNSTEEY AR EABRET 5"
Uy RRNCHEE T2 AT 4




Neuropsychiatric lupus: NeW  [Nat Rev Rheumatol. 2019;15(3):137-52. ]

mechanistic insights and future
treatment directions

B aiF

aPL: LAC, Fitcardiolipin$iifk, $iup2-glycoprotein 1A

o APSIZSLE®D10-44% (—#% 0.1-5.0%). 505k R Dstroke ) X 7 (XaPLiG 4 1
2L Y 8ES L. SLEERE TlXaPLIGEDLBEME L WNPSLEY X7 A 2&E5 W

« aPLoMmEFEER & L CMERN LM/ m/Mk/EER FEEILHAEHNTULS
CNSIZfthEfak & W miefpk L9 L. aPLIZENIREE(L HIEET 5. Strokeb{%d)
B /chorea/FRABEES/BHEX E HEET 5.

o aPLAMERIBREICES T D & WL OVitroDIREL H B A, ERIZEMSE L <IZFN

I 5 BBBEESE A © JT’?ET%FH:

$FINMDA (N-methyl-D-aspartate) R¥i{A: BB % BEIEN & T 3

o HLdsDNAHLAD —EZBANMDARD Y 7 2= v k Tdh HNR2A, NR2B & cross-
reactL, FUEDONMDARANDIEE A Cai AIEI CHRMIREEE L= 5.

o IMERHNMDARFLAMIEINPSLED EBYE & BEE L 72 LAY, CSF AR O FL (A 13 5E
M - NFEAMNPSLET L Y EU (focal NPSLERIERIEMEL V).

« SLEEEMF INMDARY LA %A BALB/clZ# A+ BBBEEHEi/E CNPSLEFE.

BALB/cZ#NMDARMB3DWEYS pentapeptide CHZET % é:TMZISﬁ*ETZﬁb‘
CNSHEIR I (3 BBBIATIRIEE. fuiE &, FUEDCNSICER AT DIRAENFAE 1

o fIZIE, JEME Emicroglia & Clgk7F 14 ICdendritic arborizationZ [EE 9 % (I
HEEDE). Z NIZACEBREZE (microgliaz INEL) TREET 5.

$iRibosomal PHufhk: e %= EEEN L T2

o SLEICIEBICHERNARIMIESLED46%), StitreldPsychosis & Z Dt ¥ 7 iEIR
(Rt D&, coma, BERTIEEREL, MEMRERER) L B&ET 5.

o SLEEEMBDHribo-PHEZ YT RICHBAT S LHECTEEEZEZXL, EE
/’T‘W()S'Z 5 /IR E (A%, moodIZBIE) ICHEG T 5. Huribo-PIUAN R ERE
IR T HERENRLCAS.
. mrlbo-P?}Lﬁb %, 32 dribosomal P (PO, P1, P2) ®CRIHIZHEES T 5. duikiL, 1
R DOP epitope (NSPA: neuronal surface P antigen) & cross-reactd 5.

\ Antnbody binding
m
Anti-NM DAR :

»\l‘m -MAP2

A i- L —
Myelin sheath g, \ )_ w1

IFN{ Healthy neuron
Microglia s
IFNa gy IL-60© Apoptotic neuron
o0 IL-80
IL-1fe © o
TNF @
Anifrolumab’  CSFIR Cytokine
O production
CEIR vt Microglial
BTKI activation

o NSPAIZHBEBICOARD Z2BEANEMEARE (IMP)T, ¥17 2 EidmNMDAR@fanab
% HlIfE 3 % ubiquitin Ilgaset L TE <. NSPAIXBEDRRICEEY 5717 MmE
AIEBMEICHED Y, Hrribo-PHUKIINSPADERZHET 5.

« InvitroTlEZIaribo-PHiEIZ E FPBMCODmonocytell#Ea L TNFESL &, CNSKAGE
HEA L, BBBBSEICE Y HEACNSICEENEEA 5 X 2060 H 5.

AQPAHIF
« Aquaporin 4 (AQP4) |ZKF ¥ > FIILEHT, ME % B T astrocyte D B D ERD
ICHIZT 5. MICKEZERY AOERBZR/-T.

o FAQPAFURIZRFICRHIR & BRED BE Mastrocytez fE=E L, NMO (neuromyelltls
optica) DIRAE & BEET 5. FLAQPAFLIEIZNMO D T70-90%, NPSLED 3% T2 &, it
BRZ A H DONPSLEEEZED27T% THRD 5.

o FAEICIXBBBBSEN HE. Glucoseregulated protein 78 (NI E DM ERE) ~ DT
AH'BBB & #fE &, FLAQPATUADCNS~DIRAZFFT .

o TIAQPMLAENHEBZBETHNMOZ DMFAE L 4 WLSLESH LV 5.



Neuropsychiatric lupus: NeW  [Nat Rev Rneumatol. 2019;15(3):137-52. ]

mechanistic insights and future
treatment directions

ERSE7/RES
I MBaHL{E: Anti-endothelial cell antibodies (AECAS)

e NPSLE®D>60%TH 54 (NPD 7 WSLEI£<30%), PsychosisX s & B&Ed 5.

« AECAIZNEMMREDEERFORIRZTTEL, tIFHhEkDrolling/#EE = REL, N
RHBAE Deytokine (IL-6, IL-8)EEA #FEFHT 5.

o AEHBEOENEIZA Dvasculopathy & NPSLEICEE S § 3.
o EOHNDAECA(IZribosomal PDepitope & cross-reactd 5.

IMAP23{&: Microtubule-associated protein 2

« MAP2(Z#ZHERIC D AFIRT 2l BI8EH.

o MMAP2HUIEAIINPSLEEEME TRO o N2 IAE T, CSFTHMETHNIL, i
FEIR & B < BEET 5. mEBFHEENIC DLW TIL £ 7Z7E.

Pisuprabasinfifd: FSBSNHL{EK

« SuprabasinlZEEB EEI LN INDHELT, TEMMLDO~Y—H—.

« NPSLEDCSFTIENPDHSLE/MS/NPH & Eb R THisuprabasindiian BT - 7-.

o RIUAKIC &L Y AstrocyteDsenescencefX & & autophagy R AV EMAL L 72

S8 LR

« MRL/lpr=7 XA Tl, KMERICE I F2AMERDrolling & EEDTLEL TH Y,
nhra-A4>77 ) EVCAMIOBEE TR T 5.

- HMERANOAMBREN (MEBRNOAMBRERTIXAWA) (2, ha YD
#ODN THIIEN S F415. DN TILSLE, FICBRX TEE L N5 A, NPSLEIC
B3 ZDERENELTE > TV,

« MRL/Ipr¥ w7 2 TlZ, fRi&zE %N L 7z, CNS~DCD4+ helper THIRZ A2 E A
DERLMERSEZZEOTHEY, BBBICKERIEEHN L TH, BBEANTHEERME
BOMEZEE L TWDREMLH 5.

. EMbeosA77—JIEMRL/ Iprv v R OREERE (RECER) ICRoNn 3.
CNSOBHEMI /AT Y P ILIHRERROETELGEMIETH Y, BAOKY A

FAAVESHIETHD. NPSLEOD TV RETIILTI 207 Y TOEYILER
BV F T RMNYARERSD, o007 ) TOEECDBEED~ T ANPSLED
KA AGFGD 5.

o HERET > TAABEH D, B ENPSLEOAEBIRICE T ABHRIIES>NS.
NPSLEEZ O imIBEZT T, MR E &L Y vasculopathy Hiz> & 5.

» NPSLEZBEDMRITIE, MEMZEIZTRAT TR oM S & SN/, B DOMRIW
R TlE, NPSLED2 A D EE T, IRIGHE ORISR IERE B, TN o DMRIFT
BRI, REMRBICE > T3 TR SN DBAANARCNSKIEBIEDFEZ RS D
TlEBWAEEZONS.

2 B B g

« MRL/Ipr mouse T, #REMHERHA MBS 1 b hA > EFEBEET S (IFN-y,
IL-10, CXCL10 [IP10], CCL2 [MCP1]). %k, BEMBFLERFTY A b HA >~
TEBENNAF~Y—H—E L THEINT WS,

« IFN-a: IFN-alZNPSLE®D T E4effectoré L TOEEAREB I N T E /. CSFH
DIFN-a EFEHNANPSLEEEZE TH SN, CNSWTOIFN-aEEEH RO >N 5. SLEE
EHDCSFH BB S NIHAEIL, in vitro TIFN-aDFHIR A FE S 5. Type | IFNDE
BENHERE (L, D DRICEET 2RBMERZZHT 5.

o IFN-0%38 & NPSLEDEEICEE I 2GR (Fequivocal TlEd % A, IFN-alx
W—TRARXIRETINORERYF 7R VIAAICBEEES S 5L LI N
[Nature 2017;546:539-543—7=7= L &z@ > ldretract= LT ULV 5 ..

« TWEAK (TNF-like weak inducer of apoptosis): NPSLED Y7 X ETFILTHE
ETRBENTWED, TOH A b hA Vi, BEBEERYH 20 E S HIZBER
75 <,SLEBBEDCSFTER L TW5.

« IL-6: IL-6DFEKR D FFE, Diffuse NPSLE (24 E#KEE®Cpsychosis) TR &
NTEY, BEEMERIRASINNIL, BRGZHY —LICi 5. IL-8%IFN-y
BREDEFBHBNPSLEORELMHEREL TWBEINSB.

o« CSFHDOY A b4 VEEWR, E¥AHEHZZITESN A Y KE WO, CSFo
MrhHLEERCNSOREZEEHT Z & (FREEZHS.



Accuracy of cerebrospinal fluid 1L-6 testing for diagnosis
of lupus psychosis. A multicenter retrospective study

Shunsei Hirohata - Yoshinori Kanai - Akiko Mitsuo -
Yoshiaki Tokano - Hiroshi Hashimoto -

NPSLE Research Subcommittee [C”I”I Rheumatol. 2009;28(11):1319_23' ]

. CSF IL-6 ¢ 45/\@*%*EEE>U(@% %) SLE%)\;QL%
1.0-_,:,_,_.—/ » Lupus psychosis (LP) 32 A [SLEAREA],
0.8 ’/ non-LP 13N [7A steroid psychosis, 4 A NE
0.6 1 e iCy, 11,
o4 ,/,f 4 BE& IL-6Dcut offfEZ ﬁﬁ@ Eﬁf&% :E) t /\ j— 2.

02t sovehodts (P nompe* LPICH S 2867 IL-6MDKE 87.5%, R

00l . . ROCH f§92.3% (cut-off{E#% 4.3 pg/mLt?‘%).

RZ 87.5%, FEE 92.3%.
ropeeel c XDATEBZ WMz ELPE T 20 ExIRE
I. Fulfill the 1982 (revised in 1999) ACR criteria for the classification of SLE 1 AC R 1 999 S |_ E Crite ri 3

II. Show at least one of the following psychiatric manifestations defined in the 1999 ACR nomenclature

2. ACR 1999 SLE criteria CEZ& & 5>1/518H

o Cognitive dysfunction 0 Mood disorder (depression) el |
o Psychosis (Acute confusion state, Tﬁﬁa =, oA BERES,
I1I. Elevation of CSF IL-6 (more than 4.3 pg/ml) %-IEI:‘E-’ PsyC h OS] S)

IV. Exclusion

1. Cerebrovascular disease of a new onset 3 . ﬁ'\lﬁ;\'f_&_ | I_— 6 > 4 3 pg/ m I_
2. Infectious meningoencephalitis
4. CVD & BXZ% RN

A EE5DIRET S Lupus psychosisDoH3EEHE



