NPSLE 1. Recommendation

« Recommendation : 2010, 2019 EULAR. 2019 JCR



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

NPSLETH & ) b B E&ED34E

RiE#$R%BZ: Central nervous system

Focal NPSLE: Neurologic syndromes (8% [E=£)

EE MR Aseptic meningitis

X MEFEZE: Cerebrovascular disease

I 88f"Z: Demyelinating syndrome

88%%: Headache (including migraine and benign intracranial hypertension)
THEEES) (FEHYE): Movement disorder (chorea)

BHEEZE: Myelopathy

TADAMREE: Seizure disorders
Diffuse NPSLE: Diffuse psychiatric/neuropsychological syndromes (JL — 7 X {&4#J%)
2 HMS®IREE: Acute confusional state

TZREZE: Anxiety disorder

SRANHEBEREZ: Cognitive dysfunction

SOFEZE: Mood disorder

MEKFERBEES: Psychosis

FRIEMIRESE: Peripheral nervous system

SR IES % R EZE, AIDP: Acute inflammatory demyelinating polyradiculoneuropathy (Guillain-Barré syndrome)
B R E=E: Autonomic disorder

B X% Mononeuropathy, single/multiplex

BAEAFEE NGE: Myasthenia gravis

At fE = Neuropathy, cranial

IR FEPEE: Plexopathy

AR = 2 —0O/3F—: 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

Category Strength Agreeme
Statement nt score
evndence statement

General NPSLE

2010
EULAR

NP eventlESLERZHT DRI/ H/ICEE Y X2 5D, —MRAYICE2BTLIELA (50-60%), =B EENIEDRFIC(40-50%) BE 5. 2 B 8.2
Common (5-15%): CVD (cerebrovascular disease), £ 2 B 8.4
Relatively uncommon (1-5%): EE D FRAMBEREESE, K ¥, ACS (acute confusional state), FRIFHIXEE
Rare (<1%): Psychosis, &8¢, Chorea, R4, MEMEEEA
SELLEDsEWNY X7 AF: SLEDEKEFSIM, BEDERENPSLE (FFICERAMEEREZE, &), aPL (FICCVD, £, 2 B 9.1
Chorea)
2B SLEERE CNPZRE T 2377270 % L < (ZERFATRBEAIERCIMEA B 2356, FESLEERHE & AERICwork-upd NE. 2 D 9.7
REIRICIG U T, LP & CSF (CNSEREERA), IR, FRANHEEE 0 /LIBRERAM, NCS, MRIZR &% 1T 5. 2 D 9.8
- BHEMRI protocold#EEE: Conventional (T1/T2, FLAIR), DWI, Gd-enhanced T1 1 A 9.4
BB SLELNDRRZBRNA LT-H &, BE/REHEERED’RRE BHhNEEE (ACS, EEEFEEX, B2, HMER/XR 1 A 9.1
MR 2, Psychosis) (C3 L T, GC& R ZINGIEENEIL & 2 5.
/MR /Pt E . 1ZaPLICEEE T 2w E (BFICIEECVYD) THEIGE 5. 2 B 9.6
XHIER R (FUEEBEE 15 &) L BERTF (BEE, sl/E, AHERE) ~ONELEERBT HNE, 3 D 9.8

P/ 1L, moderate~high titre D aPLAFHE IS EDSLEEE T—RFHD/-HICERBIND. 2 D 9.8



Category Strength Agreeme
Statement of nt score
evidence statement

Specific NPSLE disorders

CVD: #hirAE L 14/ mietE /24 CVDIZcommon, HIM4strokeldrare, B X ICHE T B strokeldvery rare’n 7= 2 B 9.1
SERIGIEEDBEILIEENTH B.
APSDO N FEEAE% i 7-F stroke BE I L T, BEDVP LRI 5728, ZXFHEMNORIPBIIUEE IZFZ R T NE. 2 C 9.4
RENBEBEREE: mildA moderate D ERABEEEMEZE (ZSLE TlXcommon7Z 7Y, severe B R AIEsEEZE LN ThH Y, RIEET 2 B 9.3
HA iﬁ???ﬁc‘i]‘ﬁ@bL’Cneuropsychologmal testiC L PHERE T HRNETH 3.
SLE& non-SLEOER®D v — X > b &, psycho-educational support?®, Z2ANHEEEEZE DT % [ <. 2 C 9.2
ETHEDRIEEET IR oNEHICLHH LN,
fE8: HE| D (ISLETIZcommon THREEFM CBEET 5. BREMEOEZE DR [Zgeneral population & [A%. 2 B 8.4
MRI & B & & T work up CERE R PIRMIRRECRENE, REEREZ RN T 5. 2 D 9.5
fetdt & B9 2 MRIRZE H' 7 <, fLBE A1 f%zUDHu/JiZ TADAEEREN T WGE, HROEEZ THNITIEEED 3 D 9.3
FIEZ BT E2RETHSE. BREUEOREREDISZSICIIERANLSIIREEDOFERAAZERE I NS.
EETEMHEDOTTEN B WIREDRBEIZE > T, KEBRCENMERED FH BN TOREBEIMFIEEITESICHE S AL, 3 D 9.0
aPLIZIMEBE IC L, TUREFEENERIND 5. 3 D 8.4
Movement disorder (Chorea): fEERIMEIR (XT3 2 XHAERE (dopamine agonist) (ZIN X T, FI/IMREE (ZaPLEBED 3 D 8.9
SLEERETERIND 5.
GC/%ZINHIZ and/or FURERRE T, IEFEMEA S L and/or MMIEHERZE N H B severe cases TERE SN D 5. 3 D 9.0

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



Category Strength Agreeme
Statement of nt score
evidence statement

ACS (acute confusional state): LP & MRIiZnon-SLEDRRA (FFICES) BRADI-DICERT 5 E. 3

GC & S iNHfR % (Lsevere cases TEE SN 5. 3 D 9.0
K 9 2fF & psychosis: SLEEM(Z & 2K 5 DiF drelatively uncommon, psychosisidrare THh 2. X704 FIZL 3 2 B el
psychosis(Z & ZEIRIZvery rare TlEH 5.

KO DIWDEM %238 < Hr g M LD~ — 7 — REGRFTRIE 4. 2 B 8.7
GC & S EHNHIH 1L, SLEICBIE L 7-psychosis (FFICERBEBMELNEWEER) TERIND 5. 3 D 8.8
BFREX: 2T Owork-uplZIZGAEFMRIE CSFIRENE N 5. 2 D 9.5
=AEGCEIVCYICL 5, AIRELR Y MR BERMEANFENRIT ININETH 5. A 9.4
BREZTFHT 27D, L YHVWRENDHEEICL 2EITRENER SN 5. 3 D 9.3
RiER (SLETIRAAITH S Z LHSL): 3 D 9.5
2T dwork-upllE, TR REFM (RERSE, EXREGSE), MRI, VEP (REFREBUBRE) 2 ELNETHS.

BrEA L, EIMERERE BEREET, FiCaPLEBEBETALND) LERITILENH S. 3 D 9.3
GC (ivmPSL) % L < [ZREMEIFOHANRFT I NENE 2, BEEAKITZ L. 1 A 9.1
RIEFRER: REERELIT LIE L ISt OERSHER E ST 2. HHEBEMCNCSTZHEN 5. 3 D 9.1
GC& R EMHF DHAEENEEATIEFERIND 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):736-15.
management of systemic lupus erythematosus

Recommendation/ Statement (NPER4% D ik#:)

3. Special manifestations

3.2 Neuropsychologic disease

3.2.1 NPFSEASLEICERY 5 Z L AR ERTR T, MEEGCCSFIRE, U /AT (LupusdRIE & BB L iRy 965 (0.89)
24 227, Eip, WRUAOLupusDEBE, aPLOBIE) OER L BEBOBRADHENEETHS (2b/C).

3.2.2 NPSLED RS IE, B2 % KT 3RE CTHNILGC/ REMHF (1b/A), 77 0 — LMEH/aPLEEDFE chniE 985048
i/ MR/ JUREE (2b/C) hEEN 5.



25U T Y T~ =T XSLE)DZEHA K74 >~
[BAY &~ Fe 2019]

CQ11: NPSLEDEZHT - in MR FIBICE W T, ELREIMH?

NPSLEICHEWTIL, FREIC/O L THEIREEZ SZ ICHRERI ::’)Lﬁ SEEFMERHImE NEEMRAIE 21T O :
WS 5. BRTERE 2T 255 MR, FFEMERZ 2T 2B S5 IZMRICINZ —BOBHERIEEZSZ (2,
DDREZ+ICBAN LD 2 TERT - Mz ITO 2 & %%r’ia‘%. (6EE 8.1)

« Focal NPSLETIZMRIZ WA,

o Diffuse NPSLETIZIMRIFFRE A2 KR L W & H LMY —H—HLWE. FEEEDOACSTIX
MRIE FrEHNIEFEAAR THEHATEICEZE) [Mod Rheumatol. 2017;27:278-83.]

« BE7%IL-6: Diffuse NPSLET EH LSLEUANDREE DK ffﬂﬂr%é: DRI EBERA (Cut off 4.3pg/mL
LA ETREST.D%, B2 E92.3%) [Clin Rheum. 2009:28:1319-23.]. BEMECH LR T 5 7-0EB=.

« Firibosomal PifE: MBI ILPsychosis/R N EE CTRE27%, HEE80% [Arthritis Rheum.
2006;54:312-24.]. LNTH EFR 5 D TSLEICHEHERNTHNPSLEICEHER E IZE A L.

- FINMDAR$TIA FINR2ILIK): BER B HLA L diffuse NPSLETHEZEIZE < (>focal NPSLE, fthyE8)
[Arthritis Rheum. 2008:58:1130-35.], m%u IZHHFER. MFERIE ;tSLE’CT%L\b“N PIESFERY.



2HUTUFY F—FRELEDDEHA KT A >
(AR v~ FF4 2019]

CQ12: NPSLEDEY 4 BERFE AR E XA H?

@O EEIMENPSLEICN L TERAEDGCEIVCY ZERIRIER E RABAFTR A EH 0 REMICHIET L TITS 2 & =iR
295 (I 7 VAN WB). 7272 L, APSICH S CVD L DEERIICEE T2 2 L 2 HRT 5. (BRE 8.5)

@ NPSLEIZX 9 2RTX#ERE L, BEEAREIEDOBREEIRRE L TIRET 5 (1t 7 VAN IC). (BEE 8.1)

NPSLEDE#EEA & L TDOIVCY EmPSL pulseZ bk L 7=-RCT I 15 L H 75 W
[Ann Rheum Dis. 2005:64(4):620-25.].

NPSLEICXS I 2 RTXDBEN M = BEfF afE & LB L 7oRCTIE 7 Ly,
NPSLE IS fmIBRIEIRER, ERA L ¥ CaEMREE 2 m A oRCTIZRE TH 5.

RTXICDWTIE, TBEEHTESLED cohortit 2/ ENPSLE Dretrospective study,
TEBIER SN VOBINEDIRSIETH 5.




NPSLE 2. 5mgesE

« 2019 NRR



Neuropsychiatric lupus: new [Nat Rev Rheumatol. 2019;15(3):137-52.]
mechanistic insights and future
treatment directions

B ek

aPL: LAC, #icardiolipin#in{®, F1p2-glycoprotein 1#uiE

« APSIZSLE®10-44% (—#% 0.1-5.0%). 50 K Dstroke U X 7 [ZaPLG M &
B2t & U 8EE V. SLEEHE TlZaPLIBEA I L U NPSLEY X 7 A2f& 5 L.

« aPLO MR & L CIMERN KM/ M/Ik/EBK JEEILAE LN TW S,
CNSIZB#E#E & V) M p L3 L. aPLIZENAREE(L H {23 5. Stroke A4k D
ft# /chorea/FAEE/BBEXA & HEBET 5.

o aPLAHEHEMBICHES T2 E W OvitrcDIREDL H 5 A, EXRFEMD L IZZN
¥ 5 BBBEEHE A k&S B fiEIK.
FINMDA(N-methyl-D-aspartate) Rbu{F: iNzEE % EEEN & T 5

o HTdsDNAYTIERD —EZEANMDARD Y 7 2= k T&H HNR2A, NR2B & cross-
react L, SIADONMDARNDIEE A Cafi AEIN CRMias s H 7= 51 .

» MFDFINMDARGLAEISNPSLEDTEENE & BB L g LAY CSFEROTUMEILE o NSPAIZMHEERIC D 23R B ENTEEEE (IMP)T, ¥/7 AEEONMDARD AL

BitE - CEAMENPSLETL Y 1> (focal NPSLERIRAIEIEL ). % BT B ubiquitin ligase & L TI< . NSPAIZ BB ORIBICEET 5597 AmEr
« SLEZEME IINMDARILIE%Z BALB/cIC B A+ BBBRESERIE CNPSLEFE. AIEMEICHEED Y, Hiribo-PHUAIINSPADER ZHE T 5.
BALB/c%&NMDARERZRDWEYS pentapeptide THRET 5 LFELET 27, . InvitroTlEHFribo-PHIEIL £ F PBMCoOmonocyte 2 #Ea L TNFEEA & €, CNSHIE
CNSHER (C (IBBBMAEIRTEE. HLik &, FLIEACNSIIRA T 2 mREH FIE IC W E. EERL, BéLBE&ﬁ%EL:% Y FoA A CNS = E?%E’\]Bl%t—%ﬁmi Z ﬂﬁ%@b“% z 7
o MBI, JEME{Emicroglia & Clgfk#EIE (T dendritic arborization% FEZE 3 % (224 B N
DHREE). - NIFACEFREE (microglia® NE(L) THB T . MAQPAHAF
—d»H Voo B 7 A ° [ F v RILE > = ’ y A
fiRibosomal PHifk: BEE z EEEN L T 5 LA:q%aEE%[I%%Hiil’Acgi%LHiXij)(?ﬂ;&/ﬁZEgEE; &% MY EGastrocyte d e D)
. ZQ;;E-&:?ﬁ%@iﬁ%ﬁgﬁgﬁéawgﬁiﬁgﬁ‘fﬁ%’??gt L OWBSREIER o JTAQPMAIKRILFFICIRFHIE & BHED BE Dastrocyte #EE L, NMO (neuromyelitis
=T HOTE, IR EERG RIS S o _ optica) DJEAE & BIET 5. FAQPAHLIAIENMO D 70-90%, NPSLED3% TR0, Bt
» SLEBEMB DHribo-PHfAE Y TV RICBAT 5 LB PREES 2K L, B5 FRE %A H ONPSLEERED27T% TRH 5.
{f%ﬂﬁffé%;%?é%ég%%%:goodt:%@ﬁ) =S 5. furibo-PRE IR o FEICIEBBBREfEA WAE. Glucoseregulated protein 78 (B IME DK ER) ~ DL
e S £ HBBB % BAE & t, HFIAQPAHLIAD CNS~DBA % 2.

* Hribo-PHLIEIL, 32 Dribosomal P (PO, P1, P2) OCKIGICHEET 5. uikld, # . S RS \ . \
RO P epitope (NSPA: neuronal surface P antigen) & cross-reactd 5. MAQPASTAA I EGIET & NMOL DMFEAE L % L SLED L1 5.



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

mechanistic insights and future
treatment directions

B
AR HATAR: Anti-endothelial cell antibodies (AECAs)

e NPSLE®D>60%TH 5 (NPD 7 WSLEIX<30%), Psychosis¥ g & &4 5.

« AECAIZAEMROZEERFDRIRZITTEL, IFFRERDrolling/#E ZREL, W
EHRE D eytokine (IL-6, IL-8)EL % FFHKT 5.

. NEMIEDOEMAC XN Dvasculopathy & NPSLEICEE ST 5.

o HOANDAECAIZribosomal PDepitope & cross-reactd 5.

IMAP2#4%: Microtubule-associated protein 2

o MAP2|ZRMEHIC O ARE T 2R ER.

o FIMAP2HURIEINPSLEBE NS TRO 5 N AT, CSFTHMETHNIL, #iE
R &R < BT 5. IWEF AR ENC D LTI F 7247EA.

Fisuprabasinifd: FSBSNLE

« SuprabasinlZEEB LRI LMW EINDIELT, TEMMELDO~Y—H—.

« NPSLE®DCSFTIENPDSLE/MS/NPH & tb X THisuprabasindiiah S & 72 - 7-.

« AIURIC & Y Astrocyte MsenescencefR & & autophagy iR EEASE AL L 7z,

Se 18 4 A

« MRL/lprv 7 X T, BXMERICE T2 BMEKRDrolling & \EEDTTEL TH Y,
Nnha-4>7F7Y > EVCAMIDOBEZETHEET 5.

- HMMEZRANOAMEREN (KEEAROBMEREFTIEARWLAD) (2L, Hal) D
#ODN THIBENE F415. DN TILSLE, BHICBEXTEE L SN 55, NPSLEIC
BIFE2ZDEENNLFEE > TLARLN.

« MRL/lprvw X Tl&, Fri&E#E % N L 7=, CNS~DCD4+ helper THIE R E#IAE
DERLGHAREEEZZEHTE Y, BBBICKELREEN L TH, BBERNTHEEREM
BoOWEEEE L TWDRIEMELH 5.

« SEMb=TIAT7 77— IEMRL/Iprv 7 A DEEERE (REVCER) ICRon 5.
CNSOBEMI /AT ) PIEHiRERr0ETE R R Mg Tch Y, @Ok A

FhAVESHIETHD. NPSLED YT RETFTILTI 2O TOERILER
BN F T RNY AR ERD, 2707 ) TOEHEALDBEEN~ 7 ANPSLE®D
KA AFGD 5.

o BEMY > TN BE 2, £ ENPSLEDXEBIZICEAT 2 1BEWRIIE LN 5.

NPSLEE#E 0 BRI ZE T, M2 £ Y vasculopathyh'BiID & S 5.

« NPSLEEZEZEODOMRITIE, KEMZCIZTRAT TR OoN S & N7z BIDOMRIHF

FTIE, NPSLED2 A D EE T, IRigE DBERASTIEE 2 D, TN o DMRIFR
R, REMIICK > T ER I SN2 BATRIACNSKIEBIEDFEZERY D
TlERWhEEZONS.

2 B B

« MRL/Ipr mouse T, RIBEHEIRAMMBE Y 1 b HA v EREBEET S (IFN-y,
IL-10, CXCL10 [IP10], CCL2 [MCP1]). E#kIC, BEMBFLERPY A b HA >
IIBERINRAFT—H—¢E LTHEIN TS,

e IFN-a: IFN-alZNPSLED = E effectoré L TOREES N R I T 7-. CSFH
DIFN-a EEHANPSLEEEZE TH S, CNSIWTOIFN-aELEH RO LN S. SLEE
HEDCSFH B SNTHEI, in vitroTIFN-aDEIR A FE T 5. Type | IFNDE
BENHRE (L, D DRICEET 2RBMERZZHKT 5.

« IFN-a%3% & NPSLEDREICEE S A M5 AE R Lequivocal TlddH % A, IFN-ald
W—TZAIXIRETILDOERER Y F TAMNY ARICEEREEST 2L LI
[Nature 2017;546:539-543—7-7- L i@ X ldretractE 11T L 5],

« TWEAK (TNF-like weak inducer of apoptosis): NPSLED ¥ 7 R ETFIILTHE
ETRBINTWSED, TDH A bHA Vi, BRBHERLH 2 H E D M IR
< ,SLEREZEDCSFTCLERELTWA.

« IL-6: IL-6D8ER T £ F L, Diffuse NPSLE (2 MHS®IREEPpsychosis) TR &
NTHEY, BEEMERDIBAINNIL, BRTZEY —LIZ7h 5. IL-8%IFN-y
mEDEFENPSLEORELHEBL TS EINS.

« CSFHROY A M hA VEEL, BHELAHEZZITEFHAN LY KE WD, CSFH
WA OIEELRCNSOBRE#EZHT 2 & IREEZH 5.



Accuracy of cerebrospinal fluid 1L-6 testing for diagnosis
of lupus psychosis. A multicenter retrospective study
Shunsei Hirohata « Yoshinor konai « Akike St -

YVeshiaki Tokano « Hiroshi Hashimano - [C|II’] Rheumatol. 2009,28(11)1319-23]

APSLE Hesearch Sabebmimii e

CSF IL-6
Sensitivity
1.0} _r._._._.—v—-—v—v—-—v/—
0.8 fe /
0.6 | e
0.4 7
' yat « 357 IL-6Dcut offiE%
0.2 H 7 4.3 pg/mL& L7z, Lupus
,""{ psychosis (LP), non-LP®
0.0 ki ROCHE#R.
IJD 0.2 0.4 06 0.8 1.0 LT 87.5%, 1 REE 92.3%.
1-Specificity
I. Fulfill the 1982 (revised m 1999} ACR orieda for the classiflication of SLE
Il Show at least ome of the following psychistric mamfisatons defined in the 1999 ACR nomenclature
Acule ponfusionsl sguie Anxicty dosonder
LCopmine dysluncion Mood dasorder (depressaon
Paychinm
IN. Elevatson of CS5F IL-6 {more than 4.3 pe'ml)
IV, Exclusion
I, Cerebeovascular discase of & mew onsa

2 Infectious menin gocmesphaliis

A E3E 5 0DIEZE T % Lupus psychosisdosaR

AS N\ DFSHIEIR D 3 B SLEA ST &

Lupus psychosis (LP) 32 A [SLEAER],
non-LP 13 A [7A steroid psychosis, 4 A\ AN&H

7, LA SLEICS 284 RIS, LA PML] (S

ﬁf@ SRtk E D DTS,

BlF550% IL-6DRE 87.5%, FE&

Fy:92.3% (cut-off(E& 4.3 pg/mL & $3).
ROABEE %#H -3 LPET 30 EAIRE

ACR 1999 SLE criteria

ACR 1999 SLE criteriaCEZEZR X #”L%>1/51,EE
(Acute confusion state, Tﬁlﬁm, I RE PR E,
S FEZE, Psychosis)

B IL-6 > 4.3 pg/mL
CVD & B % R4V



NPSLE 3. 82#is

« FINMDAR#E
« HiRibosomal PHifE
« HAQP4H{A
o JAECATLIE, FTMAP2#LIAE, Fisuprabasiniis




Autoantibodies as hiomarkers for the prediction
of neuropsychiatric events in systemic lupus

erythematosus
NN

S B3GR i P

[ al)

[Ann Rheum Dis 2011;70:1726-32.]

Table 4 The association belwean autoantibodies and the time 1o specific neuropsychiatric manifestations as indicated by HR {95% CI)

LA aCL Anti-fL-GPI Anti-fi,-GPl or aCL or LA Anti-ribosoneal P
Any censhrovascular event [modal B) 1.84 (0.9&-3.68) 1.25 [0 52-3.02) 1.14 (DL48-2.T6) 1.26 {0.65-2.30]
Stroke or sinus thrombosis (model Bl

Payehazs |modsl B)

2.54 (1.08-5.04] 0.65 [0.15=2. 78} 027 (0U04-2.04) 1.25 |058-2.72]

492 [1.23=-12.50)

alL, anticardiolipin antibody; anti-,-GPL, anti-fi, glycoprdein | antibody; LA, kupus anticoageiant.
A X— 25 A DOLATSLEREM A MEAE, $Ribosomal PHi4E TSLEA3Psychosisd U X 7 A F Rl E N 5.

A R—XSAUIHBITBRMAEDOBER

laurs, R rurmalr S A BT

.ﬂ_l
(1R

4

E 1—-‘1'_--"-

=

E‘ G5 4

K TR T ey
d 4

= = LA prve

Lil resgainey

L
L & TS0 (LB

|::|

T s o ST desgraedn

A LA ZEIRMA MARIE D FEAE

Time 1vpor: o 5LE iempems

A $TRibo-PHi{k & #)[E]Psychosis
DFE

o FTRMZMSLE 10472 0om;ETE 2z E L, &=K10FEHFDNP eventd

FETFRNCDOWTHIM ERET L 7.

- M5B Sk (558) #baseline THIE:

lupus anticoagulant (LA), i h/L ¥4 1) > Hiik (aCL), $1p2-GPIHiE,
$tRibosomal P#i{E, HtNR2 GluRHLix

e 495N /1047 (47.3%) T1DLLEDNP eventhFH4AE. SLEBFEDONP
event 15.4% (model A: most stringest), 28.2% (model B: least stringest).
CoxEtf/ Nt — K& T JL THEMT.

o LAD'SLEHIZE (model B) D fixi N IMAENE & BI3E [HR 2.54, 95% CI 1.08 to 5.94].

« #tRibosomal PHi{EA'SLEE . (model B)D Psychosis & BE3E [HR 3.92,
95% CI 1.23 to 12.5, p=0.02].

o MDOFERICNP eventDdFBHIU X 71372 h - 7z,



FINMDARSTAE (HFINR2#E)

NMDAZBL 7 )L % = o Bz RiK « TILZIVEESEME (GIUR)IZIE, 1+ > F ¥ 2L
(NMDA: N-Methyl-D-Aspartate) A (NMDAZY, AMPAZY, 54z /@ﬂﬁ”) EREHEDDH S,

. /fj_/T’VZ\}[/ﬁUGHJR 1%, 18 &EFE D subunit (g1-
4,01, x1-2--) D U,‘ﬁﬁﬂ@% IZNRigs Y, e REE
AR THIRANICCRIELH 5.

« NMDAZIGIURIZ4=48T, NR1(GIuR Z1:44%Esubunit)
& NR2 (NR2A/2B/2C/2D; GIuR e1-4) w78 5.

« NMDAZIGIuR i':|:'7|‘|:jf$%izf:£ﬂx oL, &<
B RINKE - BREICL < DM 2.

o« FINR2¥IAIZ, NR2A, NR2BD
i i g domain®consensus
ML ==l (NNRIZ\ZZ/:;};E) sequence (DWAYS) % 5254 L,
dsDNA & cross reactd 4.

[Bioorg Med Chem Lett 2013;23:5034-44.] [PNAS. 2011;108(25):10255-59.]



Association of Cerebrospinal Fluid
Anti-NR2 Glutamate Receptor Antibodies With
Diffuse Neuropsychiatric Systemic Lupus Erythematosus
[Arthritis Rheum. 2008;58:1130-5.] J:[[[ s
/B

> 0.05 ﬁ\l_/{ﬁz@?fbl\l RZ%J-LMS%
— ——Rsoom__ ELISATHIE

> >0.05 > < _
o !J;I B E— - Diffuse NPSLE (n=38,
10000~ 10 - . psychiatric BEBERRE, TR EE,

/_/\_'__=I=_

1 - iﬁ: n/u%m(ﬁz IKEI:, PR =, PSyChOSIS)

% =
= E
Nt =
2wl i WA OB v . s AR« Focal NPSLE (n=18 neurologic:
E 10- G%C ﬂg-ﬂ ﬁ;ﬂ' '.E 0.04 - __UL g g*:‘ CVD HEEHL, D/E\J_I— Z—Ig /% EE}J1 %:ﬁ:l—%n%
§ 11 ’ E 0.001 | o AU =Za2—[/F—)
uLetee—eeee—m— 0 —SRARIS L0 . e Ctrl (n=20, FERAEHHEEE)
Control Focal Diffuse Control Facal Diffuse L L L _
n=20 n=18 n=38 ; _‘_‘_" n=20 n=18 n=38 ® ﬁiﬁ; ﬁ 0) ?ﬂ_‘, N RZT)LTZISTIE cj: d Iffu Se

udk il

Bt NPt > i @: CSFOMNRAMMACLITFIg%E :
3%’1“’2%1/7,;” -« diffusem®81.8%, focal m44.4%

WEmiedy disoroer
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HRibosomal PHE (Rib-P)

URs-LBSERMEK o RibosomeDPEH IZEXZAEY TIEPO(P1-P2),D5&8 46T, CK

— . IGERNL AR TF D K 512355 X 5 (P stalk).

| « HIRib-PHADIISHUE L PO, P1, P20 CkIRT#H Y, hetero
BRI TH 5.

* JIRIb-PHLARIENSPA & 2ZZE 6 L, NSPADTERE X BHE T 5
[JEM 2007;204:3221-34.].

i e S HEDONSPAL G L, NMDARICHEZE L, R4 A [EE T
(RIS, 20155 ERFIEHEE B (15K14472) & Y] 5 [A&R 2015:67:1598-1610.].

e SLEICHEITABHERIFEL(12-20%) D, FEE LS UL (>90%). AsianiZZ L.
« NPSLE(4F(Zpsychosis) 8 IL—T RBER, IL—TZAFFREBEELH 5.
o EHPRR A XEENT TIETRIb-PHLA D ZHTME X BEERY & S 4172 [A&R 2006;54:312-24.].

« SLEEEI1047T ADEIA EHE TIL, Psychosis (NPSLE) OFGEY X7 & L THH I N/
[HR 3.92]. [ARD 2011:70:1726-32.]




A review and meta-analysis of anti-ribosomal P autoantibodies in systemic
lupus erythematosus [Autoimmun Rev. 2020;19(3):102463.]
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PLAN BRIP4 (AECA)
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[Nat Rev Neurosci. 2009,10(5):319—32.]

MAP?Z (Microtubule Associated Protein 2) | &, *EF%:%%IHH@

AR INTA.
ITMAP2IT{RIZNPSLEE E M)E

Meurdogic injury

MAntabody SLE patienis disease coalrol patsenlis
ClEgory (@ = NIHYY i = )
ElA+WH+ Vi L4y
ElA« Wk & {6} I
E1A-"WH+ RN L1 (15)
ElA—"WH- fufy i) 5K [(TH)

*Values are the mumber (%) of patients. S5LE = sysiemic lupus
erythematosus: ELA = cnzymc immunoassay; WEB = Western bloating.
TP o= 022 versos pewrpdopic injury/dsease conlrol patienis, by
Frshier's cusct probahility Lesy

o 5P HMAP25UfA % SLE 100A, fhiE
EEBT4N, HC 60N TLEER.

« EIAt/WB+%B51E & 2. SLEIX17%, fthtes
BEE(1T4% (p=0.028), HCIZE 1. 7% CRaTE.

MP3RLE svmploms

Amntibacy

calegory Present Ahsen) Total
ElA+WHt I3 4 1T
Ela+ 'WEH 2 4 f
ElA-"WH+ i 5 i
ElA—-WH- I3 53 ity

* Valwes are the number of pathens, NPSLE = neuropsyehininic SLE

{see Table 2 for other definitions),
T o= (NNEE versus patients with EIA-"WH- anishody siatus, by
Fisher's cxsel probability e,

o SLET, MBBIMMAP2YLAG M DT76.5%IC
NPIEIR S V), PR MED19.7% ICNPIE
R ) (p=0.0002).

[Arthritis Rheum. 2004;50:1239-47.]
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BERITMAP 23RS £ 6 ¢, gERITRibosomal-PIiEB 4t TH NILTER

IL-6b = WMERICH B
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{NPSLE (—) {NPSLE {+)}
AnteMAP2 anbhases im OSF o= 10 im =24 Tewtl
AnteMAP-2 Antthodies (=) [ [1] I 6
Ani-MAP-2 Amhodics (4 0 B B
"MAP-Z, micrombole-associated protein 2, NPSLE, neuropsyehistre

SLE. Walues are the mumber of patents
fpe DT versus pateenis with anb-MAP-2 antshdnly status by Fisher's
cxact probabeliny e,
« SLE 34 A& % AIE, NPSLED33.3% T
RMAP2JLIAEG 1, JENPSLETIIEE I35
57, FRIENS L.

[Mod Rheumatol. 2016;26(4):562-8.]
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e RTX
e PE
e Review : 2021 Semin Arthritis Rheum.



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.]

o 7 VX LLIEGER, 25K,
o XYZR: FEAELS B LA D ERENP (&, RaR%, Kl

| T FRAEL, BfRi s, B, IETIRR, METIEERE) DSLE
_,,: . | (ACR criteria 1982 ##7-9)
=iy | ' ="|'5' L o=k T XL L TIRY 2.
-:.:I.- i::.--.:l.:d‘z;:mh- . 2o 7] N . % /
L = %%ﬂk\%)\. Pulse (1g MP*3d)%& PSL 1 mg/kg
e [ ] s ] e o CYBE£(n19): IVCY 0.75 g/m2/M*1Y— IVCY /3M*1Y
mlﬁml el MPZ£(n13): N WA/ M*AM— /2M*6M—Nn VA/3M*1Y
= ~——« Primary end point: 2AMO &R R, g E, 4
Tobled Chenges in sudy voricbles during follow up ﬁﬂ\%ﬁﬁ%ﬁi‘baseﬁ\ 620%uia&%7&u%y}n t E%
Wi mae Mawmth, oy L. 4 mi‘ \ \
(RS S s T e .:. :-I”;::. :::‘;;ﬁi b ;ﬁ%% 75%‘(:_%Ij] CYE$ 18/19-?\%]?], MPE$ 7/13
L S ST o 8 e CRDLEREDY (p<0.03).
N R R « JAE1I2MDSLEDAI 6M/12MDPSLE £, CYEEA
g pet mar AEICET (p<0.001).
« fEE: CYIIMP &L Y 21/ERENPSLEICEMZ 5.
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Efficacy and safety of anti-CD20 antibody rituximab for patients

Tahis 2

1
i SLE it

% Lisited winh filu

with refractory systemic lupus erythematosus

% i memal aned

pical BILAG Gilgporss

gl WAL My A1)
. A A5 '
L% TH i ArigEs Ak i
Tl vitoead Imipirivkead
A—=W A==
-l 4 & —si 4
h—=11 -+ ¥
H-=K
[} i
Bl
A 4
B-+H
1
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[Lupus. 2018;27:802-11.]

e 2002-2015F (CRTXTH0EE (500 or 1000mg*2-4[m

L 7=

TBEEPTIESLE 63 O #EENT, controlld 7 L (BXEX).

© e Primary endpoint: MCR (major clinical response

60%, PCR (partial clinical response) 25%.

Table 3 Efficacy of rituximab in patients with neuropsychiatric systemic lupus erythematosus

Before treatment

After treatment

Pt Age Sex NPSLE classification Cerebrospinal fluid Neuropsychiatric symploms SPECT MRI

1 35 F Acute confusional state, seizure, psychosis Not performed No clinical signs and symptoms Improved (two weeks) No change (five months)
2 55 F Acute confusional state IgG index 0.73 No clinical signs and symptoms No change (17 months) No change (17 months)

3 46 F Acute confusional state, seizure IgG index 33.8 No clinical sign and symptoms No change (two weeks) No change (one month)
4 20 F Headache, polyneuropathy IeG index 0.92, 1L-6 83 Improved Not performed No active lesion

5 34 F Demyelinating syndrome IgG index 0.85 Improved Normal No active lesion

7030 F Mood disorder Normal Improved No change (six months) No active lesion

g8 21 F Myelopathy, mood disorder, anxiety disorder IgG index 0.80 Improved Improved (four months) No change (eight months)
9 20 F Psychosis Normal Improved (BPRS 4440, within two weeks) Improved (two months) No change (six months)
15 34 F Cognitive dysfunction, acute confusional state  IgG index 1.52 Improved (YMRS 29—0, within three weeks) Improved (26 months) Improved (29 months)

16 39 F Cognitive dysfunction, acute confusional state  1L-6 23.5 No clinical signs and symptoms No change (seven months)  No change (26 months)
19 19 F Headache Not performed No clinical sign and symptoms Improved (four months) Normal
20 27 F Acute confusional state, seizure disorders IL-6 16.6 Noc sign and symptoms No change (10 months) Improved (four months)
22 27 F Myelopathy, cerebrovascular disease IL-6 22 ' cal sign and symptoms Improved (five months) Improved (five months)
28 24 F Headache IL-6 55 cal sign and symptoms Not followed No active lesion
33 25 F Headache IL-6 29.8 No clinical sign and symptoms Not followed No active lesion

5 M F Cognitive dysfunction, cranial neuropathy, IeG index 0.69 No clinical sign and symptoms Normal Not followed

single multiplex (HDS-R 2428, within two weeks)
37 42 M Cerebrovascular disease IL-6 16.8 No clinical sign and symptoms Not followed No change (19 months)
38 36 F Headache, cerebrovascular disease IL-6 159 Relapse Worse (four months) Worse (three months)
43 35 F Mood disorder IL-6 104 Improved Improved (27 months) No active lesion
4 37 M Anxiety disorder IL-6 4.6 Improved Not followed Worse (five months)
46 33 F Headache IgG index 0.96 Improved Improved (six months) No change (18 months)
5119 F Mood disorder, seizure disorders IL-6 46.1 Relapse Improved (two months) Worse (one month)
52 6l F Cognitive dysfunction, cerebrovascular disease  IgG index 0.85, IL-6 28.2  Improved No change (five months) Worse (five months)
53 68 F Polyneuropathy, cerebrovascular disease IL-6 5.0 No clinical sign and symptoms No change (two weeks) Not followed (one month)
(HAM-D 23—9, BPRS 56— I8,
within two weeks)

54 35 F Headache, cerebrovascular disease Normal No clinical sign and symptoms No change (seven months) No change (seven months)
55 32 F Headache, mononeuritis multiplex lgG index 0.57 IL-6 95.6 Improved Improved (lwo weeks) No change (37 months)

« NPSLEIZ26 A, f/ufini&2

 Overall response 22/24
91.7%); BILAG A to C (4),
AtoD (13),BtoD (b




Management of inflammatory neurologic and psychiatric manifestations
of systemic lupus erythematosus: A systematic review [Semin Arthritis Rheum. 2021;51(1):49-71.]

= Hydrowychloroquine: low level evidence from obsenvational data for benefit
= *Symptomatic therapy as required (anticomulsants, antidepressants, anxalytics,
antipiychotics], at the discretion of the treating physician

= Early initiation of corticosteraids (PO or IV): sccepted fErat-line therapy despite na
clindcal triad data. Can be wsed a5 monotherapy or kn combination with synthetic DMARD
= Consider synthetic DMARD
o Azathloprine: limited evidence supports benafit for both acute and maintenance
management
o Mycophenolate: limited evidence supports bensfit

= Early initiation of corticostercids (MO or IV] PLUS synthetic DMARD;
o Azathioprine; as above
& Mycophenalate: as above

Early initiation of IV corticosteroids FLUS:

o IV eyclophosphamide: moderate evidence supports benefit, based an consistent
data In murmerous studies and ménimal trial data.

OR If eyclophosphamide contralindicated, conséder

o Rituximab: low-moderate evidence favours benefit, based on consistent data in
numorous studies. No clinical trial data,

= Consider adjuvant therapy:

o IVIG; imited evidence supports benefit as adjuvant therapy

o TPE: limited evidence supports benefit as adjuvant therapy

®  Ritunimab: as above
REFRACTORY = Consider autologous SCT; limited data favour benefit in refractory disease

COEXISTING
= *Add antcoagulation for patients with associated antiphosgholiped syndnome
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