FRER R 2024;64:75-84
doi: 10.5692/clinicalneurol.cn-001925

RAEREER

Glial fibrillary acidic protein }i{4B8E K B DR RE & B

R BEX*

IR A PR S R R AR N2 5

EE U TRMMRREER (glial fibrilary acidic protein, LT GFAP & B&EE) AR ERE

KB TH D, WEEF ETOHEBASNTVRND, Tiﬁ%—?—ﬂ’](«.ﬂﬂ*ﬂl’&i%c‘:@“%ﬂfﬁﬁiﬂ@ &Hb‘%ﬁ%éh?é‘a@, }‘“Eﬁ

EN THROESNMEN SN TWS, EICHHERA

- EERMERATESLL, BHEES

PRIRIEE, EBEEE BEEABEIE,

RHEEEEREEZET 5. NEBREE CILEEIKMEMOMIEZ 2586, cell- based assay IC& D GFAP fifkhM&H S n, iiE
DOHEDHNEEZMICHETH S, B MR TIEHEHITRROEBEARSTRELZREZ R, B MR TERT 2RAGEHHEE
ERHBENH D, BEEENEYL, TICXATOA NBEIHETEINSED, EAGIVCEXRGHELT 3.

Key words : 7 X b AOY A KJXF—,
R E B RS RERRE

) FIRHEMERMEEH (glial fibrilary acidic protein: GFAP), HU# R, BEEEANZ,

GFAP A DREE & EBELS DML

2016 £ Fang 5 Mayo Clinic D7 IL—7H%, 16 & DBEREAN
#% - BENEEAREOMES L UNEBRRRICEWT, 7R
FOTA MMCEBBICHRRIZFEET A A SD—DTH S
7)) FIRHEMERMEER (glial fibrillary acidic protein, LT GFAP
EBREE) IEXNT B ECHE (GFAPHiLiR) ZRE LIRS LY.
2017 FIZ, AU ZIL—7D Flanagan 5A%, 102 & ®D GFAP #1
AKGHEEEDBKRSREZRET L, MABEEEOFTH, KNEHE
BRICEWTRERBEES GFAP DT (Y 74 —LD—DT
3% % GFAPa ZHIZ X8 TITS cell-based assay (CBA) DME
THADBEEE B DEED, BT IEKREEZEIT DI EEZR
&L, “BORENE GFAP 7R MOY A ~F—=" EWSEREH
RZHOSRICRIBLRE?., Z0#%&, HREETEKROESNDIR
£3INI), REEHNEBRNICHRIMINS sk, K
HTIE, 2019 FICHADTIL—TH, ERTHSHT 14 ZDE
EZEEL, ZTOBRKRNEHZRSE LY. ZoBYRITE
2023 F 7 AR TIC 221 ZBOEREBEZREL TV, 514
ICARRBOBMICEAL T "BSREM GFAP 7 X hOH A X
F—="LAMNCH, AR THWS “GFAP ABRERE", “GFAP 7
ZMOYA MISF ", “GFAP FTiBRIEBEIEAN 287, “GFAP-IgG B
EBEIEAN A", “GFAP autoimmunity” % ERRA BREZIRDSELS 1
THED, SBRAMOB—DRELEZI SN,

GFAP NFREREDE

GFAP Fi{ABEEZE B DR IE, HEK293 #REIC GFAPa % IR
IETITS CBAIICLD, BEDIKEIERT T GFAP ITiE%fER
T2ZENRETHZ2. URITIIBBEZEITS726 CBA B

HEHIC LT, Ty MEEYIR Z AW cRERBEEZTL,
FICKRKHET, N=EBFE, OERE AEEEO7X ~OY
ARPNR=TIV TV TPRREBEINDZIEZRRTDIEEL

TW3 (Fig. 1). GFAP FifABEREBBREDOHRICIE, MMEFRT
6 GFAP IiiADRE S ND 2 0B 2D, NEBRT O AIE
DBEICRBERNHZ P09, IR TOY MELHL
< I enzyme-linked immunosorbent assay IC & %8I Tl 3 %
», MUEHR O GFAP ffkDY, SEERAME, MBS, BEIE, #h
B BERFERERRBERICEVWTEBEICRD LM BES
NTEDI12, GFAP MABIERE DEEZMWIE, LI INEMH
Rz AWz CBA IC & % GFAP HiRDIHERNNETH B.

GFAP AR EKREDHE L EELR

GFAP fiABhER B DSEEICEI L ¢, KE Olmsted County IC
BIFZIR—MAETIE, 2014FE 181 BESICHIT2ER
KL, 10 BAHBED 0.6 AT, 1995 NS 2015 FE TDFY
FERREEMN10AAHD 0.03 ALHESNTVWDED, EBH
BERICELT, BLXOEM 213 FIOEFIERBHZFTTIL FHHD
FRoUEl 54 B TH DN, 2mHS 89 iR £ TIRIEWERHE TK
REEEEZRDOTND. BUELIEZL2ED 69% % L8, EEOD
BHEF 2% EFHTHD. BEZVLWEHERIINETHETSH
D, ZoMoBEREE LU TIE FRIVEEIRE Ha/E T
ERIREE KGR RORES HRE FEERGELSER
BEBOEHMNREINTWE29, EREFD 6%ICHSREE
BEEHL, PNE—MEREXN 24, BARE BHYIY
F, VIR FHELREBE, BRUESEMEREE FIRIRHEEE
TUERE, ERERMEESEME Y VNI, YL R—YREZEN
PN BT ORHTWD, FKAIEKBER OERKRZETAICEL
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Fig. 1 Detection of glial fibrillary acidic protein (GFAP)-immunoglobulin G (IgG).
The detection of cerebrospinal fluid (CSF) GFAP-IgG by tissue-based immunofluorescence assay (A—C). Immunoreactivity of the CSF-IgG of
patients with GFAP antibody-associated disorders was observed in astrocytes of the pial, subpial (A), and perivascular regions (B), as well as the
cerebellum (C). The detection of CSF GFAP-IgG by transfected cell-based assay (D—F). Cell-based assay of GFAPa-transfected HEK293 cells.
GFAP-IgG was detected in the CSF of patients with GFAP antibody-associated disorders (D). HEK293 cells stably expressing green fluorescent
protein (GFP)-tagged GFAPa (E). Colocalization of patient CSF-IgG and GFAPa is yellow in merged images (F). DNA is stained with 4',6-
diamidino-2-phenylindole (blue). Figure taken from Reference 8 with permission.

T, FETRHOMERL - BRNEBADNS <, RETHOH
fE2¢ - BBER - INEHAEEDDE 221 £ 148 % (67%) &
Gofc. RWTHDREEMAD 65 % (29%) T, HHES
BERARYVNTLAEEI A, ZRMEBIE 2 4. myeln
oligodendrocyte glycoprotein (MOG) JTIABERE 1 4, iR
wE1 A EANTSAVHEANZNZN 1 BRI DEELL.

mEHF

BIFRICEWT, GFAP JABhERE OREHEE 3+ 28
InTwaL, FEFARICAT IV OhDIHEHNSH D 19~19),
IhoDRETIE, MEBAEZEAE T D860 - IXEED CD3
B THREOREE RISEFZANOYA NOHER NEAED
B i3 - EMREORE NEBEOMO - FMHtEIoOsU7
DEBMNFEINTNDOD0 (Fig.2). BHBI 2 CDIBMET
HHERICREL TIE, CDA GRS LU CD8 ik THifg & ® ICHER S
nTW3, —MRIVIC GFAP Hitkld, GFAP DD 7 7 A H
RERMBEAMRTH 22 &S, HREICEERESLTWAT
BEMEIEZ UWEHRIZSN T WS D, ZDOEBIZAS M TIERL,
GFAP R4S EM CD8 Bt T HilgEBA LYY XK U,
GFAPHRZRIRIT BTV VT I ARERE LI 3,
BEGHEREMAZ S, ERQKAER B FHEET
T, REPTRIC TR - gt - NINOWIES L CmERE
C THIREEDZBEEHESHLIENRESNTED, GFAP T
FEEREICEWTH, TERFEN CD8 ik T #ifanymrgIc
BEERKEZIE> TWBARENHEREI NS, £l Ao

VRTENAVOBEEERUCERSEHZ0Y, BEONKE
BER AR (& UL\ T tumor necrosis factor alpha (TNFa) *° interleukin
6 (IL-6) EWoleRFEMT A MOV D ERE, ZRNOYA
NDNY—H—"T%H5 GFAP ¥ S1008, Za2—HOYDNY—H—T
& % neurofilament light chain @ _E&, F7cm&EDEEIRE S
nTW3"9 BEDMNERERTICH LT C-X-C motif chemokine
ligand (CXCL) 10, CXCL13, C-C motif chemokine (CCL) 22
BEDTENAVNERL, SHRUEBCEPHRMBERRRIN
IRNTLBEECRERDNI—VTHIIEBHRESILTW
39 FEEFRE LTI, 29%DERFT, HRERBRIIOR]
BAERE UTA Y 7L IV HIRERZZE L2 & T 2HE D,
BRAILRI IR, BRBEVAILR, EBUAILR, TV
TR, FEIOFTAIREED T A )L REFFEN LM
IR TREUVEFNRES N TVWSEO~D) & DD faFE,
EB U )L ARFE L OFEHEMEAEB SN TH D292, R
V=T Y—CkD EB UM IR DNADINERERFICHRES
NicO A )L AKX EE ONERRH OIHENGZ, TILO
NI R Z AW BB eI L DRRLIE TS, 80%D
BETHAEIRE I N, ZOFRD 83%H GFAP A TH 7=
ENMREINTWSEX, ZOMOREFREE LT, nivolumab,
ipilimumab, daclizumab 7% & D FIEERNEDOFERMNEE E B> T
FAE U REPIERE DY 22720 &Kz 10%HIE D EE TIES
FREZIEUHETZEEREREZAHT DI ENFEIhTW
BN, COHRDOINESHEEAEICEL TIRIEREAIC GFAP
MEORRE THEORENERIN TR DD (FiEE
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Fig. 2 Neuropathological findings of a patient’s brain biopsy.
Hematoxylin and eosin staining of specimens shows a marked infiltration of lymphocytes without cytological atypia with a diffuse and angiocentric
(arrows) pattern. Arrowheads indicate a minor parenchymal hemorrhage (A). The infiltration of plasmacytes (arrows) and proliferation of
astrocytes with abundant cytoplasm (arrowheads) are also observed. Bleeding around vessels containing inflammatory cells is shown (B).
Immunobiological staining indicates the proliferation of glial fibrillary acidic protein (GFAP)-positive reactive astrocytes (C) and large infiltration of
CD3+ lymphocytes into the brain parenchyma (D). CD4+ T-cells are present in the perivascular areas (E, inset) and brain parenchyma (E), and
CD8+ T-cells are predominant in the brain parenchyma (F) compared with the perivascular areas (F, inset). CD20+ B cells are confined to the
perivascular areas (G, inset) and are rarely present in the parenchyma (G). The infiltration of CD38+ plasmacytes (H) and CD68+ macrophages
() into the brain parenchyma. The scale bars correspond to 100 um (A, C), 25 um (B), and 50 um (D-I including insets). Figure taken from

Reference 16 with permission.

HEORBEFZN U TRIET 2AREN NSNS, kR
9 5 h, ANFKEE TIE N-methyl-D-aspartate (NMDA) iR +°
Aguaporin 4 (AQP4) #iA7k & DZ DM DIHRTIEE &6 T
32 EDHB. s OffERANASHAITIE, RDOERE
R fERIC & > CElER I SNIcRERKERICED 7 A MOY
1 MHEEZZF, ZRIIC GFAP MERICK T 2R ZIGENE
UaAgEHHENINTVNS?,

ERERFR R

GFAP ifABhERE DRRFTRICE L T, BN 152 flOER
MR EBAN S DIREDD % Table 1 [CRY. WHAC, HEHOE
BREZZET DI ENEL, ENESTIERED S EEHEEA
TR TORREN 11 B (#E : 0~1,054 H) <, 28 BURIC
ABTERBEFIN 69% THofc. —H, FEEMNS 100 HZHB
ZATCABRE IR S TEEBIN 15%FEL, NS DIEFIDORHE U
TEHENL L, 100 BERBICARE B> cBEDEHD PR
BEMN48 R TH DT L, 100 BUUEICAR SR> e EFE
DFRRIEIF 64K TH >/ (P<0.0001). BAFICEHENDS
FRBRARE, BHES HRES BERRSE EHE
BiE, BRETE RAMEEREELRETHD, BIOEHERIE

ICEAULTIE, EBIRFE, R, I AO—XZANEL, BEA
BETE2EDSEITINSDWThh—DUEEEH UK.
EBENRIAE, R, IAVO—XRBEZHSFERERARRBORERER
B2 - BEIRINE A TIIAREZEND—DE LTHITINE
NHd ZOMDFBNBARE LT, BEREARTEZ 40%
(Fig. 3), MIRFEE% 21%, RIKEBIEE%Z 13%, E¥%Z 8%
DEETRD L. RLBENLDIZYEE FRE T 2EBRETIE
ZEEEZ 2Lz 8 Bl GFAP IiFBERENRESINLD, 0D
HETIE, RENSEREFERMZ ST ETOEROFRE
id2 BT, FOEHEAKIE 236 HTHo. Fic AQP4 UK
BBHFEBERD 8 HlE L 16 BlF 1 BlOHTH D, AEEN
AQP4 AR E D REBFEREHORRICHEDEDZ ELTWVNS,
el URBBERFHZ B TE UEMNIFERL, 2flTZ20Mm
DERFMREEEAHL, EREETHELLIENRESI L TW
3.

REMR

GFAP ARIERBOREMRICEAL T, EREBIMRLE
ADSDI|WEDY %Z Table 2 ICRY. WBBRIRETIHIFEAL
DEEGI THEZIREBMOMRBOEMEERED LR 2R, #
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Table 1 Clinical symptoms and neurological findings of GFAP antibody-related disorders.

Our data Gravier et al. Flanagan et al.
Number/total number (%) Number/total number (%) Number/total number (%)
Consciousness disturbance 114/152 (75) 23/46 (50) 21/37 (57)
Bladder dysfunction 108/152 (71) 21/45 (47) 2/34 (6)
Fever 105/152 (69) NA NA
Meningeal signs other than headache 92/150 (61) 20/42 (48) 12/37 (32)
Hyperreflexia 86/151 (57) NA NA
Headache 81/152 (53) 27/44 (61) 14/36 (39)
Ataxia 77/151 (51) 25/44 (57) 10/35 (29)
Tremor 66/151 (44) NA 25/37 (41)
Cognitive dysfunction 62/152 (41) 14/46 (30) NA
Papilledema 28/70 (40) NA 12/37 (32)
General fatigue 59/152 (39) NA NA
Psychiatric symptoms 57/152 (38) 13/46 (28) 10/35 (29)
Myoclonus 53/151 (35) NA NA
Motor paralysis 45/152 (30) NA NA
Sensory disturbances 40/152 (26) NA NA
Respiratory failure 32/152 (21) NA NA
Nausea/vomiting 25/152 (16) NA 6/37 (16)
Anorexia 22/150 (15) NA NA
Seizures 23/152 (15) 5/46 (11) 7/37 (19)
Eye movement disorders 19/162 (13) 17/46 (37) 6/37 (16)
Hiccups 12/152 (8) NA NA
Abnormal vision 5/152 (3) 4/45 (9) NA
NA: not available/applicable.
P DIBMIF 1 n AU EICDIDEIEY 5 EHFRTIFBRWNY, HAIDRES N TSI FEEREHE MRI T, T, EREKRDS
FIe—EOEF TIEEEBEBMET I D EHHEIN TS, U < I fluid attenuated inversion recovery (FLAIR) EEH& TRMA I

AUToO0—FILINY ROBHRIEEL, EREF DR TIE &%j%mfa"ﬁrxﬁmwﬁutb\@ﬁ JRAERIE LTI,
66%DEETHELZD, BANSDRETH 54~7T7% TH INEER - REAE, Er“ff? HfF *Eﬁ?fauw HB T EH

HTHo 1?9 2D, EREEGIDIRETIE, RAIHAIC—EM% %L\ (Flg. 3). MICAHEHEDOMBEEXEHEZZ L mid
|C adenosine deaminase (ADA) BN LR T ZEFLH S, encephalitis/encephalopathy with a reversible splenial lesion

ADA DHSR{EIL 11.3 (FEF : 2~62) U/ &SfETEH o7z, ADA (MERS) &EZMIENEFGRESNTNS, BEELER VR
Y/ EEBICEREICEEL, Yk w07 7—Y, NK T, EW 13761tk 9241 (67%) (TS DEEIRE %R,
HREONME - BHEICEEREE ER>THD, THRICEEYS 8l BB == B B IS U IR ISR Y 2 AR R I B A B BT IR & R 3 R
DRBREDN—N—TH DI ENRESINTHE DO, K (linear perivascular radial enhancement, LUF LPRE & B&EE) #*
BOREBEREICEEL TLRETIAENMENINS. 5hkad RDTIEBIN 49%, BEIRER MR ROIRERID 23%FE L
LL EB U1 L AT &K DR EZIRIE ICH LT ADA DFIR 7z (Fig. 3). LPRE |& GFAP MABREREZ SRS L CEELRAR
MNIET B EHHESINTVED, MRRETIE, ERES THBM, BT UERRBICRHRENGARETIEELS, REREE
152 5 103 1l (68%) ICHIFIRMNILE Y RNEE WM AEREEIC Rk RIME R, #EYILOA K=Y R, UV NERASE
LB EBDNBEFNYTLAMEEEH U, BEEZRLTS FEREDY Y/ UETEERETHHEH BT ENH B0, L
IFBWY, ZOMOTIEHERETGZEH T I ENMSNTE L, BT IhsoERELZHchTWeEBED—Bic, %H
D, INZFTIC NMDA REMHUE, AQP4 Filk, MOG Hikks GFAP AP R S NIER B RE SN TWS. LPRE 252
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Fig. 3 Ophthalmoscopy and MRI of patients with glial fibrillary acidic protein (GFAP) antibody-associated disorders.
Ophthalmoscopy demonstrates optic disc edema (A). T,-weighted brain MRI shows abnormal hyperintensity lesions in the basal ganglia and
thalamus (B). Gadolinium-enhanced brain MRI shows linear perivascular radial enhancement (arrows) (C) and leptomeningeal enhancement of
the brainstem (arrows) (D). Spinal MRI shows longitudinally extensive T, hyperintensity lesions (arrows) (E). Gadolinium-enhanced spinal MRI
shows linear along the course of the central area (arrows) and leptomeningeal enhancement of the conus (arrowheads) (F). Figure taken from

References 8, 16, and 49 with permission.

AR T Y v/ IR SFIBAE & 2T U e BB OB ERFICH
WT, GFAPFiFZRE U EBEP®, BE/INICEHET S
pepper FR D RIREE R E Z B, ) chronic lymphocytic
inflammation with pontine perivascular enhancement responsive
to steroids (CLIPPERS) & ZHiE 1ifc GFAP HLABIERRE DIE
BIERESH 2. ZD—7, HY) GFAP MARERE 2 s
NTWEMTZOE, RAEEPREERMEY > /NELHIEBL
TIEBIERE S H D2, GFAP HFLABIERE & RHEY > /g
JEMEEE S OREMEZESNCT DI LN, SBREELEXS
na. FFEMBITTHETHZID, REHNSHIEEOREZR
THSHEE MRI EFPTREMHIR U 7o GFAP iAEE&R BAESD
gﬁtnt Ih7Tw 543)44).

BRXAZAH UIESTIE, B MRIT, BFEEKRICHEWNTH
MRE =R, TDEL S 3HEEANULICRIERT 2RALGHE
BEWZ (longitudinally extensive spinal cord lesion, L LESCL
CEREE) THBENRTH D (Fig. 3). BB MRI ZHE(TL
fcER 118 FIDIRETIE, 416 (35%) DBETHANT, B
SEZERD, TDOHRD 38 FIH 32 4 (84%) HYLESCL TH >
fc. GFAP MABEEREBEDOEBRENR, EBRICZUL T, 565
ZEHE GTBEOTRBERTH D2 ONFH TH D EHREINTW
%9 KIcBWER MR T3 86 Bl 38 fll (44%) DEETE
FMRERBH TS, GFAP FIABEEREBDERSEEMRIZ,
ZHERRETZYHR, POEETHR EICEBAMERICHS

N2BBEZNREZELT I ENZVWT ENFHERESN
TW2249  XREES U IEEBD 18F-fluorodeoxyglucose
positron emission tomography (FDG-PET) % #EfT U fciEEBIERES
M D49~ Z ITREALIC—B L THERBITEEZ RS FDG
DEBZRHTND,

Al PR

GFAP MAREERZDREE FRICEAL T, BRNEEBEHREE
BHADS DIRE % Table 3 ICRTID, SAERIEEICRTAOA KA
BENEITSND Z &% <, EREBEIAFRTIE 152 FiF 145 4l
(95%) TZF O+ RAEL TN TWS. 1414 (93%) D
BETAFILIL RZVAVIILAEENRBIRES 1, 127
(84%) TRAOAXFTOA RICK2BEENBITIN. BAD
S5OMETHECRATOA NBEMERShTWSD, BAOX
TOA ROBBEENEITSINEEEIFERLID DB o2
FOMDT 7—ANTA Y REREE LU TCENEE TIIAER
BIO7Y VEERAN 36 (24%), MBHRLEED 15 Fl
(10%) TSNk, EAY RSA VY RERETHD, UV
FIONTVOIIOOT77RT77IRMPMERSNZERE BENE
BITIEDITM 1% EDBVD, UVFIITICELTIE, B
NS DHETIE, 15~20%ICERINTND2Y, FioEICHE
REICL D EBONDIMIREEEE L, ALHIRSFREEE N
FEE UERZ 13~23%ICRD Tz, HRFEEE LT, BOXT
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Table 2 Biological and neuroimaging findings of GFAP antibody-related disorders

Our data

Number/total number (%)

Gravier et al.
Number/total number (%)

Flanagan et al.
Number/total number (%)

CSF findings

Elevated white cell count (>5/ul) 149/151 (99)
White cell count (cells/u/; median, range) 84, 4-472
Elevated protein (>45 mg/d/) 148/151 (98)

Protein level (mg/d/: median, range) 134, 30-824
Hypoglycorrhachia (<40 mg/d/) NA
Oligoclonal bands 74/112 (66)

Adenosine deaminase (IU//; median, range) 11.3, 2-62
Serum findings
Hyponatremia (<135 mEq//) 103/152 (68)

Coexisting autoantibodies

Anti-NMDAR antibodies 4/72 (6)
Anti-AQP4 antibodies 0/111 (0)
Anti-MOG antibodies 3/89 (3)

Brain MRI
Abnormal T,WI/FLAIR hyperintensities 125/151 (83)

Periventricular/deep white matter 78/148 (44)

Basal ganglia 50/148 (34)
Brainstem 40/148 (27)
Thalamus 39/148 (26)
Abnormal enhancement images 92/137 (67)

LPRE 67/137 (49)
Leptomeningeal enhancement 31/137 (23)
MERS 2

Spine MRI

Intramedullary T,WI hyperintensities 41/118 (35)

Longitudinally extensive 32/38 (84)
Abnormal enhancement images 38/86 (44)
Intramedullary enhancement 19/86 (22)
Leptomeningeal enhancement 20/86 (23)

45/46 (98) 45/51 (88)
225, 1-1,340 78.5 13-550
42/45 (93) 30/36 (83)
110, 24-400 80, 44-205
6/41 (15) 4/22 (18)
30/39 (77) 13/24 (54)
NA NA
10/43 (23)* NA
0/46 (0) 22/102 (22)
1/23 (4) 10/102 (10)
2/21 (10) NA
20/39 (51) 18/32 (56)
16/39 (41) NA
NA NA
12/39 (31) NA
NA NA
18/38 (47) 21/32 (66)
12/38 (32) 17/32 (53)
10/38 (26) 7/32 (22)
4 NA
11/22 (50) 6/37 (16)
911 (82) NA
NA NA
NA NA
NA NA

*<130 mmol/l.

ADA: adenosine deaminase, AQP4: aquaporin 4, FLAIR: Fluid Attenuated Inversion Recovery, LPRE: linear perivascular radial enhancement,
MERS: mild encephalitis/fencephalopathy with a reversible splenial lesion, MOG: myelin oligodendrocyte glycoprotein, NA: not available/

applicable, NMDA: N-methyl D-aspartate receptor.

41 RN DEBITIRH DN, FHFATUY, o0V
AR, TA7x/—IUBET7 2 FIABEQREBMEFZERL
TeBEBLHFEEL. GFAP FUAIT NMDAR FTix 6 U < IE AQP4
iz aftUES Tk, MEFHEZGH T DI ENHD,
DO GREEECHTZ2REEINZLVWELEHFHILTL

%20 £-57T, REEEICNTDRIGENZLWESTIE,
ZOMOTHRTAEDRE L EHIREZITV, Pad &HipE
FRENERSNEGN TIEIFREOVIRLERT 2HEN
H 3.

FRICEAL TIE, ERES D& Tl E— 7 B DO modified
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Table 3 Treatment and outcomes of GFAP antibody-related disorders

Our data

Number/total number (%)

Gravier et al.
Number/total number (%)

Dubey et al.
Number/total number (%)

Treatment
18t line immunotherapy
Corticosteroids
Intravenous immunoglobulin 36/152 (24)
Plasmapheresis 15/152 (10)
2" line immunotherapy
Rituximab 2/152 (1)
Cyclophosphamide 2/152 (1)
Maintenance therapy

Oral corticosteroids

Azathioprine 7/152 (5)
Mycophenolate mofetil 0/152 (0)
Tacrolimus 2/152 (1)

Tracheal intubation 20/149 (13)
Outcome

Maximum mRS score

Median, range 5,0-5
0-2 17/152 (11)
3-5 135/152 (89)
6 0/152 (0)
mRS score at last follow-up
Median, range 1,0-6
0-2 105/151 (69.5)
3-5 45/151 (29.8)
6 1/151 (0.7)
Relapse 16/150 (11)
Duration of follow-up (months) (median, range) 5,1-60
Period of hospitalization (days) (median, range) 51, 0-375

145/152 (95)

127/152 (84)

27/46 (59) 59/71 (83)
20/46 (43) 2/71 (3)
9/46 (20) 0/71 (0)
6/40 (15) 12/59 (20)
3/40 (8) 2/59 (3)
19/40 (48) 1/59 (2)
2/40 (5) 0/59 (0)
3/40 (8) 4/59 (T7)
0/40 (0) 0/59 (0)
10/43 (23) 12/71 (17)
4,2-6 NA
8/45 (18)
36/45 (80)
1/45 (2)
1,0-6 NA
32/36 (89) NA
3/36 (8) NA
1/36 (3) 5/71 (7)
7/40 (17.5) 7/38 (18)
14, 2-74 12, 5-36
NA NA

mRS; modified Rankin scale, NA; not available/applicable.

Rankin Scale (mRS) MOFR{EIL 5 (& : 0~5) &&E< mRS3
W EDEEH 89% % Hhfch, RIKEIREED mRS DFRR(EIE
1 (8 : 0~6) THH —MMICTFERRBIFEWVWZZ (BREM
OB 5 » A, #E1~6018). £0—74, EREEHRRT
& HWI3BDOEEIRKERBO MRS N IULETHD, Fk
ARBEEN—TEREEITZIENHASAEG T, FRERN
ADSHEAHBRESINTWSS, ARBHEOFREE 51 B
(#5F : 0~350 H) &HBWRL, ¥FULORAARZHE
EITREREEHES Shc, REFEANEITS NI REEM
6 7 B EDRER 77 fleRE LT, REEBEERD MRS A3

MEDEEE 2UTTH > BEDBRKGE LBRE U ik
R mRSAIULODEHEDORHMELT) BE, 2) £—7
ROEFEENEV, 3) EBWEOCEH, 4) AVITo/O0—F)L
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Clinical features and pathogenesis of Glial fibrillary acidic protein (GFAP) antibody-
associated disorders

Akio Kimura, M.D., PhD.

Department of Neurology, Gifu University Graduate School of Medicine

Abstract: Glial fibrillary acidic protein (GFAP) antibody-associated disorders (AD) were recently proposed to be immune-
mediated neurological disorders. The pathogenesis of GFAP antibody-AD is poorly understood. Pathologically, there is a
marked infiltration of large numbers of lymphocytes, including CD8+ and CD4+ T cells, into the meningeal and brain
parenchyma, especially around the perivascular areas. GFAP-specific cytotoxic T cells are considered to be the effector
cells of GFAP antibody-AD. The common phenotype of GFAP antibody-AD includes meningoencephalitis with or without
myelitis. During the clinical disease course, patients present with consciousness disturbances, urinary dysfunction,
movement disorders, meningeal irritation, and cognitive dysfunction. The detection of GFAP antibodies in the cerebrospinal
fluid (CSF) by cell-based assay is essential for a diagnosis of GFAP antibody-AD. The CSF can be examined for
lymphocyte-predominant pleocytosis and elevated protein levels. Brain linear perivascular radial enhancement patterns are
observed in about half of GFAP antibody-AD patients. Spinal cord magnetic resonance imaging is used to detect
longitudinal extensive spinal cord lesions. Although corticosteroid therapy is generally effective, some patients have a poor
prognosis and relapse.

Key words: astrocytopathy, glial fibrillary acidic protein (GFAP), anti-neuronal antibody, meningoencephalitis,

linear perivascular radial enhancement
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