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Abstract

Autoimmune glial fibrillary acidic protein astrocytopathy (GFAP-A) is a novel steroid-responsive
autoimmune inflammatory disorder of the central nervous system, with anti-GFAP antibodies serv-
ing as a specific biological marker for the disease. In recent years, with the expanding and wide-
spread application of neural antibody testing, the number of GFAP-IgG positive cases has been
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increasing. It has been reported that approximately 30%~40% of these cases are associated with
other antibodies, and there has been a growing number of clinical reports describing coexisting dis-
eases. Several case series and clinical observational studies have confirmed the presence of overlap
syndromes in clinical practice. This article reviews recent research on GFAP antibody overlap phe-
nomena or overlap syndromes, and discusses the mechanisms and clinical significance of these
overlap syndromes.
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1. 518

B a2 1 R 5 41 4R P B A 22 T I 5 41 B 97 (autoimmune glial fibrillary acidic protein astrocytopathy,
GFAP-A)je—F1 5 GFAP HUAM G IR #HE R, F 2R, Iseii . AhEsiilsiZ. 2016
i1 Mayo Clinic 1 € X IF4E it GFAP Hud 2 1% R 5 I A0 b5 254, HLUI8 0 SE P Tt v - 3
MIERMEE R[], GFAP {EN—Fh 32 BRIA T4 R G0 AR T R 4 i B 28 v A v R Rl 22 8
BS54RS RRE . ded A BERE I Thae . 07T Al Th eSS 2 M A E(EFH[2], GFAP HLiRH
PEBZ IR RAEAAAE T PE, 30%~40%(1 3 1 5 HAL TR ILAE, (R AL & E B g 12 W X
e S L

A BT ZYik 2 PubMed. Web of Science & Embase ¥ %, B7EMFE GFAP itk 5 H Al &
St H S e hiiAE S IR A E T R . fEKRAH L “GFAP” . “glial fibrillary acidic protein”
9K, 43515 “overlap syndrome” . “coexistence” . “double positive” PLK “NMDAR” . “AQP4” .
“MOG” 4 CLRNUIA R SRl EAT AL & HO M, I 1)V [ AR 22 2024 4F 12 o BRI 7Bl
Bl 25 KABRERIA, PAATHAR N F R i BRI 51297 5

2. RRAHRER(GFAP) Rk

GFAP JERUARTER A i EZ a2 &, B THRFARNIES S SR s 2 CEZENME
AN E 2R AT BB — B0 . (EEEMR, GFAP BT HGHUR, EEHEN T, @RAMAaik
X IEFEA S, GFAP & B2 AEE AN, IR HMER A2 [1] [3]. GFAP mRNA i i £ 11 5y 45 7= A=
TEMAE TR EXETRF, GFAP-a &5 W H & ERFERIER . EATUZE MR H KT
[4], T H AR H RTAH U 32 O A 5T 1% 5 . GFAP fitiR A -LFk LA LAY, DL GFAPa-19G N,
HKE GFAP-¢ fll GFAP-k-19G, WX KA C i ilAE . lorio 1) 22 #FlEE B FH, 22/22 5
GFAPq 46, 14122 [} 5 GFAPa il GFAPS 46, Jo—HI{N Y GFAPS A4 & [5]. 7£ Mayo 58 Nk
(11 Z B 72 1 (102 1] £ 57)» 100% (102/102) fr) ifiL 375 A/ i K 81% (76/94) GFAPa-1gG [H 1, 54% GFAP-
k-19G F1 GFAP-¢-1gG XA (6]

GFAP Fi i 3= B 7 VARG 5 TR 2 VA (TBA) . J6 T4 Al 52 15 (CBA) FI AR (1 i ENIZE[ 7]
TBA JEE HBUBRMEFR: L T A dn CBA, (H A I Rl S AApiAd, 0 AR FN PR R R A — @ 1 =
o CBA FERHIE AL 75 i 3 e 104 3, (BT GFAP J& T4 L, HA 5 ik sk B, S5 CBA
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RO R BRA, 102 A SR BN GFAP B mds bk, nTH TRz sciRss B, (Hl T CBA LLEH B HE L
G, ETAENGIR B4ET, H CBA KR mikiak, vwiR% TBA B MiE4s, HuiliEs CBA 1 TBA 1EA
PUAKTIN A H FHJ7E[4]. GFAP FUAR ISR A BUR, =4 deRe b g5 R, R A g 5L T2 4m 240
ROk D BRI S 2R 2 th IR S e 45 R [8]

AN [R] 3 I3 R A0 b LA T BEAEAE 22 5, GFAP BLAA A2 6 00 4 S v AN s bk B I S vy
TAE M RE IR, GRAP TR BNV A DU RS 7 5 =008 94% [4] [7] [9]. & iRiGIT /e, M
B GFAP HuiA /K T B & PR E A YA E[10]. R EHFEAZ TR 102 Bl GFAP-A B, %7
I AR I () 49 9 rh, A 45 4535 R R A I 2 T GFAP-19G, (B R A5 22 441 855 f) MLy o
Frll 2] 7 GFAP-1gG [6]. 7E 19 15142 52 i G oA i iy e B 8 2, R 14 5] GFAPo-1gG FEYE, 5 511X
GFAP-¢-1gG FHTE[7]. GFAP HUATE ML BH A A — @ IR L, — 75T, WA GFAP M Hiik
FHYE, Fit— D 5e B E R GFAP R, $EmBmizWiR; 7 —J71H, WPEW GFAP BT, IjE GFAP
PHAERS, FResGBEMIERRIN LB A, WA MR, WiMG . BHYE. 8BS RS0 5% 0T
3. GFAP x5 Hib iR ARG M FNES

GFAP-A HIEIRAEIR Z P 28, A5G T R . WAERE . ALK, EhE%R . LRI,
BEEGWIN AT AFMEThRERERT . B B RBERI[11]. ESLE R —MBPuEN S
FREVESR T B R MR IR SR A AE[12] . B AT R R 2 Rk 51 MG AE IR, B3 (R I A bi i
FIRRMIEREE .. GFAP fiik 5 HAL P IX A RAGPiEEZ MG H AN, EHEIZFTRkER 102 4]
B, ABATTAR I 41 1511(40.2%) 75 I35 BV A 1 ME S R AR ISR B, T N-FJE-D-R A
1R 2 A5tk 19G (NMDAR-I9G) N N H WL SLAETUA, H/KEE & 4 Pk 196G (AQP4A-19G) & 88 i W,
(. R KFIM— IS, RIL 22 BB A 5 ) 3 FR A4 1 S Pk (L ] GABAAR-IGG, 1
% Yo-19G; 3 4 19G 5K 73K (UNCAYEA) . fE—TE AT, KILZ 30%~40%F] GFAP-A E3#
TELE L Fha 2 R 20 H Sk, DL NMDAR-IgG i A # L, U AQP4-19G. Bt il i/ 9 fist ot 4H it bt
HEPUAE 1gG (MOG-1gG). — Ik H T Be (1 R 7, A 12 5i1(27.9%) H & HAL S KRG hiik S
JL, MOG #Hifk i WtiAE(5/12), Hk B NMDAR $iik(4/12)F1 AQP4 Fii4(3/12) [5] [6] [13] [14]-
HHIEL R I, EAR GFAP Hifk HEHUAIR S W, (HAEENIMNFERTFEEIA T, =SB R 10 2 78
K, HETHE AR BEX M SRR G, (R R Z KSR ST 90 E R AU o8 R B R 3 S B ) L
Pl WA R G E B PUABHTEER, INsRAX BRI

3.1. GFAP }itk5 NMDAR-19G HIEBEZA1E

SFFPURBHE RIS Wi S, TELE S SR PRI R R IR PR 45 5, BRI PR R 2Lt
PRBAPE R B HUR A AP S IR RS s N &K . H RTIRIE ) GFAP $iiA 5 NMDAR-1gG & & () ¥
HEIRD, REFUEZERAMA, IF H AR R EPUAE S WIRARE L.

BEAE R Z W RS R B, X B 5T NMDAR HUAR N 4 1) 55 ki, GFAP HUiR A fEALT 3
AR B PR B A8 2 E IR B R B, T GFAP HUik B/ 2K X, WTREUR T “55 W% LA,
ANEAZUREME, WTEES — R ARSI IR K. 4 B35 HT NMDAR bifk. bt GFAP Hiiikbi ik FIm /77E,
SXoF DI R R T 5 R 4, @ GHEAT RIS Y . Martinez-Hernandez Z5[15]%) 846 i3 NMDAR i #
BTGB R S TR 2, A 10 B [FIRS & 9% GFAP HUikPE:, RN NMDAR i & FER, RNEAE
GFAP 12 T2 o3 1148 75 (AR AR (115 PR BBCS 2745 0 (TR S IR I /e FE) R L3 ), AN 2 8100 [ ) A i
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T FE AR AE (T NMDA-R fidi 28 thr] HEL), g 3 41535 (10%) B A U IR iR . 590714 NMDAR-
Ab FEEFH L, 2 T S R O IR S ATV, 12 W o DR R 2 ) ) S, A VAN I 2 B R
AL 3BT L 47 GFAP P i) B I, RSB B 22 53 . X 102 5] GFAP B3 (WA 5 [6] R B, £ 22 f1
(22%) & IRl A 7E T NMDAR $i4A, Horr 3 8 5 OF Sl fiGRd . 53— WK H Jia Zhang &5 1 4 i —
B 7 5 2cdE, R SRR HEERR, I0E IBURSAT R, NMDAR HUiERHE, H4E R GFAP #1
e, BI)LFEMMAERNE, H8E KL GFAPIgG BHME, E1EH M N RAS, WiE e s, Fkif
YA, MAME RAEImK LT NMDAR i % 3FAH W[16], X ARMTIZHHRAE 75w, 25
TEIX B # h GFAP Bk LA S0, 50 GFAP R 51 19G AT BEAEBEAE — AN 14 A 5 e I 3 ) B2 T B 5t
AR AR R BOW I H S TR [L] . Yang S5E[12] 1) — U 58 e I 30 44 GFAP HidkPHIE £, Horb, 2 51 NMDAR
PUARBAYE, A R RO REPRE . BEARREAS, 100U I, 1175 NMDAR Hifk B 1 4
Ja RIL . K BE— T 12 1] GFAP-1gG FHE £ L [14], F 4 15 S5t NMDAR FiA(3 41 [F i &4 NMDAR
LA MOG bifk, 1B E S NMDAR bifk), FERIONEKANE . ErikEng. . Kk Wik
5, 4 1% GFAP i1k 5 NMDAR-1gG YA HHHL, HHHME %k, £ EHES NMDAR-IgG B R F T &,
GFAP ik 5 NMDAR-IgG JEA7FHI G R AN 48 . fE—Le g, NMDAR 2 17 19G ] #E 51 K J5
RAE G JE A, WMBIR 2T R0 ThRE, 4k K GFAP A& #fk. HHEIM S, %A
PEE IR TT 7 N A B DA — 20 2R e v o7 LA A X B B iR I DI BR TR, ARG, XEIRIT TR
TG RAF. BT R T 2 RHEAT) 75 20T J o KA B0 70T LA

3.2. GFAP §itk5 AQP4-1gG MEBRLZATE

3.2.1. IERFHR

GFAP-19G 5 AQP4-1gG #Bul J B 1n) 2 TR JR oi 40 Mo 1)K Sk 19G, 51 EE 90 J&8 T B2 T 48 e o i
BT K HEEAIME . 5 GFAP HFiAANH, AQP4-1gG 7E MLifE FUSME & T I E i, ik Midhr A
WA RIAE S GFAP Hifk L7 FHL Bk T AQP4-19G FHA /b I, 13.3%f) GFAP-IgG BH 1 &34 1fi.
THEUNE W AQP4-1gG BHTE[12], & Flanagan £ [6]453E 1) 10%— 5, Ft—Il 43 51 (1) GFAP Hi 4 pH 14
I JLH, H 3 1 AQP4-1gG FHE[14]. AQP4-1gG BH I AT #2545 BE 4 1 2 2% (NMOSD) # L& B A1
AR SHERER, WAMERLL[L7], 5 GFAP-A BA —EMilmAAH MM, $HmT R K oA, H
GFAP-A Y BER I 5 MM R BUEHE R A . 5 AQP4-19G i 4 5| IR A[H, GFAP-A B3£I
(1) A2 B RN 2 B A2 B DO e PR AT SE A R REIR . K220 GFAP-A B LB 5 ALK AR DG, (HZ 508
B EE, TRERIE TN SOE SR S Ak A . BEMATIER, PR A R LR A A ]
WARFEE My Kl 5 S A, AR B I/ 3 5 1E % [3] [6] [18]. {E [ P th A 51 ke XU AR = B MR 22 48 (4 i
[19]. T AQPA4-1gG BHH: 38 IR s £ 58 51 RS PR A 71 e 2

GFAP-1gG 1 AQP4-1gG XU FH VI PRAFAE M A WL R Ge 4l « H A7 1 A AN 73 B S Wik B E i 3
BRICNIGKE R ESI G, il UUE GFAP-A 5 NMOSD il R &5, Pl i U EIAS— 2, w] LA
[FIF, AT AAHZk B . Flanagan [6]%5 Af#i& T 10 5] GFAP/AQP4-19G W RHM ], Jrh 1 ) niiapss
BHER, 2 BIAMCERESR, 7 UM%, (ARG K BARIGRRAE. Lin 518 7 —H%] GFAP-19G Fl/KifiE
HH-4-19G FHHEES, RIUONIER . 10 KA SRR R, a3 0 4 o 20r & E
AR R &, AR U IRIE R, B BE MRI IER[20]. SXMIERAR, H—T0kE T ER
IR A AQP4A F1 GFAP XUBH M B RIUA K E MR . I8, k&, 17EATR. WSS, RIDVEEE
%, WA FFETE ORI s X [21] o 55— e T b [ A 555 B8 £ GFAP/AQP4-19G XUPH 1t 2H 55 7y Fi.
FHZELELARRT L, 8 451 XU BH 4 773 451 (1009/6) 251 2 AT Ik PR 58 TR HE ARG o ~F- [T P b, MIRI A 7 359 ] LB S (1) ¢
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BE A, 7 BIE S =AM B LE, 6 B RS A A A0 R s R K R . BRAUIAN
GFAP/AQP4-19G XU PR il 4 I GFAP-A i, fERFIEIR. EHAACE LA AT AQP4 HIHVEMER
5 2% 1) NMOSD o {H 3T 1) — T2 r B AN o PR TR B A 7 s 3 4 X Ak B 2 R85 2402 3 NMOSD (1)
BLALEER, 1 B LIRS GFAP-1gG A5 5X[19]. {EfSFE 172 GFAP-1gG fil AQP4-19G XU PHPE B H R Z
B WXL )5 X SR G 1E(APS) R I, FATTAIIE APS j2 NMOSD [#% DAFIEPEREIR, (A A
18 GFAP-A f: APS, W ZAIFIRRMAIGRE, IS BRERE. HUREH 2 NH SEREEIRE 28[22].

3.2.2. ¥l

GFAP-IgG H.H 5 AQP4-1gG HFHZALEMERI LLB | IFPRFRIL . MRI B P U FE S A . o8 i Fe b
AR 22 5 (23], 1X 5 Yang SE[12] It 0 45 & — B0, FBHIX A% L AT B8 ¥ K AN A (1) S BE AL
St FHXGUARE S OHLE MATERE, H0%E AN AQPA 24l /M (1, 1 GFAP J&—Fhi il i &
H, BT R R 4R . 5 GFAP MILL, AQPA Hi T Hk 14 B T 5 5 2 B ik vty , fn sk
AQP4 2By, BT AQPA UMl fu e I S H B IR R T I R ALK 4544, Al GFAP B #55, #l
774 GFAP-19G [10]. i GFAP-19G AIRE/E N —Fhdk KR KA. H BTAHRHF FERIREAC BN, (5 22
KEHE R — B I0E

3.2.3. AT

KT GFAP/IAQPA-19G MUHT A FHES ], Xk ST B AN G B 40 71036 7 S L L4 [20], H 55 A i TR W
SIS GBI TT LA, BARHLEIANE 2E[23] [24] T AQP4-19G HA BUM 1, NMOSD &R
BRRE, BE T EIIBER AR A ESCR B G T, HEFE I NMOSD 877 J5 %[25] -

3.3. GFAP §itk5 MOG-1gG IEREZE1E

3.3.1. IERFTHR

PL MOG A (MOGAD) BA 5 Fi 1, (ELE S R I N AR #H 2 R BEHS L5 A 1E, ADEM FEJRAE
P FZE R AETE MOGAD s REBIER . o S 2 K Tk i SO o 228 4 o R 9 73 AR 5/ 3 M i s
SR H ULT GFAP-A [26], XStk & Az n LA Bt — 25 DX U A BA P 11 R 22 8 25 A i P I LR R
. GFAP-1gG FIES, /b 28 B Jof 40 A b 25 19 (MOG)-1gG IISEAFAR /D I, [ A AMN AT DB iR, il
PRZCT A MR 28« 0T 4 AN 4 [12] [27] [28]. E A —WiHF 52 o 1 4] MOG-1gG 5 GFAP-1gG 3%
PR, NS SPUARI B, WEl GFAP BATE, DLRH. M FHAEZRI, kI MRI ZoREHI
MR R R DEIAR R B JE s AN ER 2 R BE IR T2-FLAIR Bufg m=if5 5, B4 MRI AT LA
BT BOA R A2 [29] . Danmei Pan S5[301H4RIE T — BRI BRI 58, IE VRONU B A4 BH A,
MIERIE, Skt MRI BIYE, HHE MRI SR =41 BOA E RN G 38 . Pt — I T GFAP HES45
AR FEH, MOG $iia N i Wik (5/12), H 3 FllAES 551 NMDAR $ifk 3 Fyufkdtss, 542
il GFAPIMOG #RLAF, 2 (5 Hp 38 P LG B, B v, — BRI 55 . JE Bl &
B, kA MR RS HE N B, EATREIT M, ARERZ R H—BIRIAM % 5K, kil MRI
PEORBUM R 2R . BN AT X Fefii s DRI s XU/ S5 [14] . B B W AMIF 72T =
GFAP Hif& M5 MOG Fuid BH ML A7 i ], HIGARRER A B2 R, AFRHEGIGREAR, 125
BIVIHAZ B R 2 MR G, M EIRE I, A —@ BRI, T EATE M, KRB SPUREE. it
oA AL B R AR . PERR A S AT ORFEAR R . FF RGN B it — PR R

3.3.2. ##l
GFAP & 2R UM A R B Rl 2% [, 552 MERKFEMMIIEE, MOG 1EEE#4NE Rk
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ik, #2787 GFAP-A F1 MOG-1gG AHICHR B A A F M bl . GFAP-A B R & R ML B 1T A
R, KIS VORI S T 40 nT Bef &k GFAP H & %y, GFAP Jx M1 CD8T 4l LA
WG 2 AL, SRED SOREME XA R S8 & e [8]. Flanagan Z5[6]9 N ELRELNM . /MMM, #afk
R A R 2598 R SOERSY, A BIT GFAP-A WA AE A mALE . — Ik H AR 7T[31]
YNGR F1E GFAP AL P EEAE A, ROV R A0 N (IR R A6 7 TNF [TNF a]. (141
S E[IL]-27. 1L-6 ALEALE - (CCL20) M =Fh A= Mh5 EXI(CFAP. S100 #4555 HEE B FP& 2 4E) 1
GFAP-A 2 A R REA T KSE T & . 11 MOG-1gG P24 ML 5 2 AH S, Hipil i CD4 T 41fi
F T JORE SN AR AT IR [32] [33], EHR MOG 55t B 4l th 25 MOG 5P T i i i) Ak A it
HERH[34]. 2R, BSLREMEMEAANUE] AR S B, MOGHRGEW LD . —J7 1, PR ER AL
W SL R R AR P REAE S LR B AE T R HE B EAE L, a7, JL 2 IL-6, B BT GFAP/MOG-
I9G MPLIARILAF B R FHLHI[3L] [34]. J5— 71, GFAP-A 5|k IfiLfix B b il i 34 =, M MOG-
19G A X2 RGE(CNS), 23 MOG-1gG AHKE[35], 5 Suqiong Ji £ [28]4RE ) — B XUt fA BH 1
S I R RIS AR e F— B AT — e 25 3 ) 72 00 1) 245 47 30 i k40T ) ) 2 7 7 T R 2 ity
B HUA R [36]. FATHAIIE GFAP-A 5 MOGAD S E 167 A 2%, (BLE RS 2 h 25 5 H I 2 K,

JEFRREIE TR, AN ES AR LE RS &, R0 8 LRI At GFAP/NMDAR ik
MUEME, HIM3E MOG BITE, MERIGIT A &L, (ArERE IR IR A, i 58 3 0 H R A LT GFAP it
& J2 NMDAR FiikFATE, {EIMiE MOG JuikHPE[14], XBIFS5H#EN—8. 24 N1k, MOG-IgG fitlk5
GFAP HUiBILAF G TENLHINANE 2, HATIRE AR AR D, 62 REHE SRR, 75— B L LU
X A HUARIEAE R S g% RAEN R B ALK T B S PUiEIE, APk Es & SRS o 7 .

3.3.3. J&FT

19T b, EREAERIES, GFAP/MOG-19G MUiAA BH M B3 AR E S [ BE Ve I 7 BUR%, 6 F 2R B Bvh o7
AT G g8 T YR 7 R I R I SR [28], A H3E T 75 S BT IR B AT e 38 [37] o 35 439 9] #5288
[ Bk 5 R Ty R, NSRBI, U, HE = BRSNS, Ding Z[271 AR R BTk
WEE, WAHEEREWEARXK. PUEESHEIXHED, HEG—ERRE, Gt ESEAIES
F o 3 G N G2 YA VR ST IV HOBIYE M R AT, SSTIRYT T RIEFE . IRITINHLIERE . R RS TA] . AR
AL B 7 2 S AT =2 I PR I T B AT T 1 P Bk Ko

4. GFAP ik 5HME S RAMRFHNER

ITAER, BRREZ I N R I GFAP-A 3 RN A AE R Gitk B & S ME (ADS) IR, etk B &
PUARE B N T LT 2 GFAP-A FIAt ADS [FEFHFE, 3 8 00 AT BE1E A GFAP-A
JERBURFA R, FI AT DAE G R M ON R A, HH IS I R IR AL 7 Bl — D R 7 . It
A, FHRIE B B S MR VR YT 2 [38] B S B K s IS 2 Mt n] LA GFAP-IgG IR IE . [E4k 1
il e $HEE R PE B 3R IR 12 T nlR L A ptit T G, USSR IR PR R I, 28 IFAICBA VEA I
WA GFAP Pk, AhdesZ S inyT 5 5e A HEAR[39]. TR By [ B it K B [l st 1 28 41 5
W, 20%3E07 B G G MR, AFE HUR IR DR IRGRIE 1 BURE R « 28 KGR T 28 - FRELIE /155 [6]
— I E AT, 76.4% 8 LIS PARTE AR A PUR (B PURPUA . PLN RAER PR, Bro it
M Frh RIS Bidd . HUBUEE DNA HURSE) [40]. — Wil i) [l Bt st 5o, 20.8% 83 & I HoAfth
H & HUAREE B G2 M (45 G H R B S ARG Ui (tPOab) . T HUIR BRER 2 A LA (tGab) . TR Lx
HAE Miller-Fisher £Z5A41iE) [19]. ZEFRATHIBASIA T, 50%4F £ FFOIR R T A8 S 4 (B0 46 FUIR IR Bk 57 8
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PUFRBRER S A PUAR(TGAB) B . FT AR BR L SV BB LA (TPOAB) FHTE):  34.4%HHBLE Stk E R
W (BETUZSUA . 5T SS-A Bk, FL Ro-52 fifk. FIAKIAGIIA M2 L. i Jo-1 HLfkSE, (HIFR IR
DI E 5 e MER S BOR [15] - A 53— Tk S th R B2 HUB LS I R Gt B B Uik R PR AR B B Pk
FRPECEHDIRIRTh R — I PE S [41]. HULAT WL, 7€ GFAP Bkt ST, REME A & R ikt AL
s ABA—E W MBPUARMR B B e th o, JCHH LTI RUIRER B S Uik, XA RS 28 XAk
K. HITRIE GFAP KIRERIRFANNEAE L RG24, HURIRAT AR #h 2 RGBT
RAZ[42], GFAP HLiAM— e Hoph B B G e PEGUA T BE IR B R LR R AL, SBCEXRN . X TRIA
FEE SRR ) LZE GFAP-A JRf,  EBGHEAT HAth B B S B MR AT R LA R 2

5. HmMMEX SR

EAESR, BE A SGPURESURIEEIEZ, T T WA RGP X —, T B0s s
Ve 5 PR BEPUAR B2 AN BUR VEPUR O] RIS AELE, JF B AT DUZE 93 (AN [ B 40 K% e B [ e AN [RI IR R B, 3
BN I W B TT AR 2 2 AR Bk . B0 T B TE B By G g8 304 PR 03 ML 1) oy Y D A
o, EESMERIIRE. RIE. BT ER . PuARSoR A EtrE . (1) did i dih, Wegs|
TPERRE (S PR G (2) BBRPUARS A B I (U0 52 16T ) I CABGEREIR . (3) IR ER B AT
PATEARS N S5 45 2 E HL[38] [39].

SR1M, GFAP-19G {E APl N PLE UM, HBURM —BAE S Bl ML T GFAP JLikEURE
FIBARRI e 4518 . H AT EUR M PUE Piik 3 BE T S AR PR PR, WPt AQP4. NMDAR #it
A, AT E AR FH A R R T A0 )5 S B M A%, SRR S 4 P e SR B AR P N R 4, Wit Hus Yo
Ma2 %, BUCHH GBI L EERRICR, SHM B J7 RO A AR DG [43], TEAE
TEMZTTEIR MBI T, PUATCIRBIE A N PTIR[44],  BRIACA BUW AR AU N5 2 W bR S8 .
A& T 40N PR GFAP, fENAIMNMZE D, EARTREMHER T, ZRMES GFAP JiikfEH
(17, v 2 BOR U O IR PR AT AT S PRI —H5 5, 55— J5TH GFAP B B AN BE S B i 1)
FEEFRRE, MR Z ARG KRB IE S R B S TG A K. GFAP-A MBI WIRIRL Ko B0 S A s L
) R [X S 2 3] 6 M 4 R A0 PE CD8Y T 4 v Y:, CD4A* T 4if. EME4R A — e 2 B4R, i
ST GFAP BUiRMEN T 40510 H & % s OB b EVEPUAR[S] [43] [45]. #5028 NN IRIR e 1E
GFAP-A Kt B k4% T AR B AEH . A B 2 2305 R S 4140 7k CD20* B 4t ifd Bl S8 78 ki
M, 6 CD68*E AR [46], J3 4K B B ) M5 4 151 38 108 BEAS £ il 1/ &) el
B ZHAAN T AU A A S, R J5 A2 A A Bl AT D0 K P o W A [40] o SR T rb, PR 2 S e i A
R(GME)H N A T NI B 5 %t GFAP B IR4HM, HAHEZ CD3* T 4iffifl CD20 B 4H £ IfiL
ERBEE, FEE RN AL IR T] [47], BE— PR IR R AN e 5 5 GFAP-A K
PR, H—T7TH, W R A A PR BUA R A BRI, AR DU P PR Ry T RE S
Hh LR AN R |, X AT e S AR LRSS & BB MHC-1 23645 CD8* T 41, 5 &l BL 7 # 45
fi. [FIRNPUARIE TEAZ oI b, nTREIE Fe B 454, Hmt, dmSHppEs & S8mE
T EBET:, AR e EiE MHC-1, o CD8* T 447, 45 B T4 Mo 5E1-[48]-[50]. [
BEVE J94 i A 4705 1 GADG5, E TN A, 75 GABA BE 2 o umt it 72, GAD65 1] 5% T- 41 & 1 ,
51 GAD65 Hi A i A SO A FLAE FI[51] o SR i 5% 32— A Ab Jo Ak P BFF 78 SR SR AIEIX Se B 7L 45 R B iE
¥ GFAP-1gG.

Gr BRI, B S M R R AT Ak R U TR 41 M (GFAP-A) A& — ot 28 [ VA7 IS B 4
rRR IS R G R VR, LIS I GFAP-19G A E B E. HIGRERI LR, WIRMER % . &
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AR, TERPUAESLAE, Hi L5 NMDAR. AQP4 Fll MOG Hifk i # & & i Mo 1X LA [F] {5
BRBERATIE. WRRE., RBHEE. 097 RN R TG 7 A ZE R, R T IR IG RS
fiE(F 1),

Table 1. Differential diagnosis of GFAP-IgG and its overlap syndromes [6] [7] [11] [12] [14]-[16] [20]-[23] [26] [36] [40]
# 1. GFAP-IgG 5ARIEBLEAMEMERI[6] [7] [11] [12] [14]-[16] [20]-[23] [26] [36] [40]

HEAE GFAP alone (B.47) GFAP + NMDAR GFAP + AQP4 GFAP + MOG
WAT WAL W, JLEHET K EESRL 2%; 20T EESFZA10%-13.3%; ESFRME, ZALTIL
S 5 5 CSF FH M 2 @ i oreoniEmis L2 #, MEXNHEZ
(>90%), MiFHFMERE &
(%1 20%)
0 KA SIE. Wi B NMDAR i K R (K NMOSDFERIL(MAHNZE ARG % . ADEM FE3E
REFR BEWR. MAKM. B MITARE. B, 8 K. BBER. BRSO, gk, L5k
T RE g FERS) + GFAP SR X4 1E) + GFAP AR 1
WA NEFARESRBETRE 2L GFAP 44 KHBOEBER, MAME AR, Mgk,
KEAE th; BEEK AT BOR AR fiE; AT MG 484 i AR CE AT (0 N a1 Y A A 3 e £
GFAP §21% Ay
BIT SR RN BRI R XA RN, B SRS R R SRR RESE
S DK KR RERH i MNAR—; EB AR K S ER
M5 ZHIE RIF; ot TUERI; #WREY) HATEE mERER. ZHEWERL; JLEE

BN RN B IE B G

B b e

KA

1¥: GFAP: IFZF4ERMEEE 1T, NMDAR: T N-HH-D-RARIRZIR, AQP4: KIBIEEM 4, MOG: BE#H/DRIK
JRYRBAEE , GFAPalone: Pzlif] GFAP HifA[HE:, GFAP+NMDAR: GFAP #i{k5 NMDAR-IgG [ B & 44 1L,
GFAP + AQP4: GFAP Hiff5 AQP4-1gG M ESLEA1E, GFAP + MOG: GFAP Jiifk5 MOG-19G M E S LA 1E,
NMOSD: &G HE &I R0, ADEM: 2EREECHERCE#E 4% .

HETX GFAP-19G HIARIE LLERIR, 5 — L8R ok, Wi S NBUR LA TR, Bt
W R B SPIRTEE A R, SRZG— [ GFAP-A 2R rHESE, ImPREE AN 0 A Pr L, Mz
GFAP-19G 5 M N i R 2 DL S BRI S A AT ABE i A 8 LA 20 58 PRV R S K A 28 2R 38 S
v R DU AR bR, RN IA RN RN ML ; X F GFAP-1gG PR, & #EAT A iR I &,
it T 2D 2 ER WIS I RS HUA R ML R SRR TT, R RE U RIE N — A ST R,
BT i PR B 2R R . it — B IRART GRAP Huk K FAH I B AR, AR ST LR LA
YERE: 1) R EITREATHENE 2 hob BASI BT T LA AN [F) B HUAR A A AL S AR BB 5 2) I R SRR Y
PRI B, SR GFAP FUiAE TR HRF € 26 AF T (0 B Bl ) R BOm e 5 3) TFRER
B 2R BFERIIGHTE, BIURRSAIRAL, RAL. WA WSS RN AR MR
b 69T MRS R GEPE R AT, LASEELG s 7 2

SE

[1] Fang, B., McKeon, A., Hinson, S.R., Kryzer, T.J., Pittock, S.J., Aksamit, A.J., et al. (2016) Autoimmune Glial Fibrillary
Acidic Protein Astrocytopathy: A Novel Menin-Goencephalomyelitis. JAMA Neurology, 73, 1297-1307.
https://doi.org/10.1001/jamaneurol.2016.2549

[2] Walker, C.D., Risher, W.C. and Risher, M.L. (2020) Regulation of Synaptic Development by Astrocyte Signaling Fac-
tors and Their Emerging Roles in Substance Abuse. Cells, 9, Article No. 297. https://doi.org/10.3390/cells9020297

[3] Kunchok, A., Zekeridou, A. and McKeon, A. (2019) Autoimmune Glial Fibrillary Acidic Protein Astrocytopathy.

DOI: 10.12677/acm.2025.15102824 829 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15102824
https://doi.org/10.1001/jamaneurol.2016.2549
https://doi.org/10.3390/cells9020297

T, R

(4]

(5]

(6]

(7]
(8]

(9]

[10]

[11]
[12]

[13]
[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

Current Opinion in Neurology, 32, 452-458. https://doi.org/10.1097/wc0.0000000000000676

Huang, J., Huang, W., Zhou, R., Lin, W., Chen, T. and Long, Y. (2023) Detection and Significance of Glial Fibrillary
Acidic Protein Antibody in Autoimmune Astocytopathy and Related Diseases. Annals of Translational Medicine, 11,
Article No. 288. https://doi.org/10.21037/atm.2019.07.12

lorio, R., Damato, V., Evoli, A., Gessi, M., Gaudino, S., Di Lazzaro, V., et al. (2017) Clinical and Immunological Char-
acteristics of the Spectrum of GFAP Autoimmunity: A Case Series of 22 Patients. Journal of Neurology, Neurosurgery
& Psychiatry, 89, 138-146. https://doi.org/10.1136/jnnp-2017-316583

Flanagan, E.P., Hinson, S.R., Lennon, V.A., Fang, B., Aksamit, A.J., Morris, P.P., et al. (2017) Glial Fibrillary Acidic
Protein Immunoglobulin Gas Biomarker of Autoimmune Astrocytopathy: Analysis of 102 Patients. Annals of Neurology,
81, 298-309. https://doi.org/10.1002/ana.24881

Shan, F., Long, Y. and Qiu, W. (2018) Autoimmune Glial Fibrillary Acidic Protein Astrocytopathy: A Review of the
Literature. Frontiers in Immunology, 9, Article No. 2802. https://doi.org/10.3389/fimmu.2018.02802

McKeon, A., Dubey, D., Flanagan, E.P., Pittock, S.J. and Zekeridou, A. (2021) Reader Response: Clinical Significance
of Anti-NMDAR Concurrent with Glial or Neuronal Surface Antibodies. Neurology, 96, 186-188.
https://doi.org/10.1212/wnl.0000000000011362

HABRZ S MA L M AERE LA, WARR, G008, 5. hRE R G H 5 Gy M AH DG )
LR 2022 [J]. HFAERIERIRE, 2023, 56(3): 257-268.

Yang, X., Huang, Q., Yang, H., Liu, S., Chen, B., Liu, T., et al. (2019) Astrocytic Damage in Glial Fibrillary Acidic
Protein Astrocytopathy during Initial Attack. Multiple Sclerosis and Related Disorders, 29, 94-99.
https://doi.org/10.1016/j.msard.2019.01.036

Milsts. JLE GFAP-19G BRI &35 IR RAFAE & & K 3 [D]: [l Arie ], B EKERIRS:, 2023
Yang, X., Xu, H., Ding, M., Huang, Q., Chen, B., Yang, H., et al. (2018) Overlapping Autoimmune Syndromes in

Patients with Glial Fibrillary Acidic Protein Antibodies. Frontiers in Neurology, 9, Article No. 251.
https://doi.org/10.3389/fneur.2018.00251

BEER, AKRT. HY %R AR E AR RAIREN]. P&l i E, 2023, 56(1): 82-87.

Yang, T.T. (2023) The Analysis of Clinical Characteristics of Overlapping Syndrome in 12 Children with GFAP-IgG
Positive. Advances in Clinical Medicine, 13, 6731-6737. https://doi.org/10.12677/acm.2023.134941

Martinez-Hernandez, E., Guasp, M., Garcia-Serra, A., Maudes, E., Arifio, H., Sepulveda, M., et al. (2020) Clinical Sig-
nificance of Anti-NMDAR Concurrent with Glial or Neuronal Surface Antibodies. Neurology, 94, e2302-10.

https://doi.org/10.1212/wnl.0000000000009239

Zhang, J., Gan, J. and Wang, J. (2022) A Case of GFAP-1gG Positivity Followed by Anti-NMDAR Encephalitis. BMC
Pediatrics, 22, Article No. 600. https://doi.org/10.1186/s12887-022-03650-2

Wingerchuk, D.M., Banwell, B., Bennett, J.L., Cabre, P., Carroll, W., Chitnis, T., et al. (2015) International Consensus
Diagnostic Criteria for Neuromyelitis Optica Spectrum Disorders. Neurology, 85, 177-189.

https://doi.org/10.1212/wnl.0000000000001729

Chen, J.J., Aksamit, A.J., McKeon, A., Pittock, S.J., Weinshenker, B.G., Leavitt, J.A., et al. (2018) Optic Disc Edema
in Glial Fibrillary Acidic Protein Autoantibody-Positive Meningoencephalitis. Journal of Neuro-Ophthalmology, 38,
276-281. https://doi.org/10.1097/wn0.0000000000000593

Liu, Q., Yang, X., Zhang Bao, J., Ma, B., Niu, X., Wang, X., et al. (2023) Clinical Characteristics of Patient with GFAP-
1gG: A Review of 31 Patients from Two Tertiary Referral Centers in China. International Journal of Neuroscience, 134,
1383-1394. https://doi.org/10.1080/00207454.2023.2277664

Lin, H., Huang, Y., Zeng, H., Wang, M., Guan, S., Chen, G., et al. (2020) Overlapping Clinical Syndromes in Patients
with Glial Fibrillary Acidic Protein 1gG. Neuroimmunomodulation, 27, 69-74. https://doi.org/10.1159/000505730

Yang, J., Liu, Y., Zhang, J., Tang, L. and Zhao, Z. (2023) An Elderly Female Case of AQP4 and GFAP Double-Positive
NMOSD Coexisting with Ovarian Teratoma. Archives of Medical Science, 19, 1593-1596.
https://doi.org/10.5114/aoms/169135

lwami, K., Nomura, T., Seo, S., Nojima, S., Tsuzaka, K., Kimura, A., et al. (2022) Autoimmune Glial Fibrillary Acidic
Protein Astrocytopathy Presenting with Area Postrema Syndrome-Like Symptoms without Medulla Oblongata Lesions.
Neuroimmunomodulation, 29, 433-438. https://doi.org/10.1159/000524344

Xiao, J., Chen, X., Shang, K., Tang, Y., Chen, M., Deng, G., et al. (2021) Clinical, Neuroradiological, Diagnostic and
Prognostic Profile of Autoimmune Glial Fibrillary Acidic Protein Astrocytopathy: A Pooled Analysis of 324 Cases from
Published Data and a Single-Center Retrospective Study. Journal of Neuroimmunology, 360, Article ID: 577718.
https://doi.org/10.1016/j.jneuroim.2021.577718

Zhang, W., Xie, Y., Wang, Y., Liu, F., Wang, L., Lian, Y., et al. (2023) Clinical Characteristics and Prognostic Factors

DOI: 10.12677/acm.2025.15102824 830 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102824
https://doi.org/10.1097/wco.0000000000000676
https://doi.org/10.21037/atm.2019.07.12
https://doi.org/10.1136/jnnp-2017-316583
https://doi.org/10.1002/ana.24881
https://doi.org/10.3389/fimmu.2018.02802
https://doi.org/10.1212/wnl.0000000000011362
https://doi.org/10.1016/j.msard.2019.01.036
https://doi.org/10.3389/fneur.2018.00251
https://doi.org/10.12677/acm.2023.134941
https://doi.org/10.1212/wnl.0000000000009239
https://doi.org/10.1186/s12887-022-03650-2
https://doi.org/10.1212/wnl.0000000000001729
https://doi.org/10.1097/wno.0000000000000593
https://doi.org/10.1080/00207454.2023.2277664
https://doi.org/10.1159/000505730
https://doi.org/10.5114/aoms/169135
https://doi.org/10.1159/000524344
https://doi.org/10.1016/j.jneuroim.2021.577718

T, R

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]
[39]
[40]

[41]

[42]

[43]

[44]

for Short-Term Outcomes of Autoimmune Glial Fibrillary Acidic Protein Astrocytopathy: A Retrospective Analysis of
33 Patients. Frontiers in Immunology, 14, Article ID: 1136955. https://doi.org/10.3389/fimmu.2023.1136955

DhikgHe, 2= HEE, VLANAL, 2. HUOROBH MR a6 2 1 B B Soe ME R T A M I PR S 9], P Ll R 2 4R (R %
B, 2022, 43(4): 607-612.

Xiao, J., Zhang, S., Chen, X., Tang, Y., Chen, M., Shang, K., et al. (2022) Comparison of Clinical and Radiological
Characteristics in Autoimmune GFAP Astrocytopathy, MOGAD and AQP4-1gG+ NMOSD Mimicking Intracranial In-
fection as the Initial Manifestation. Multiple Sclerosis and Related Disorders, 66, Article ID: 104057.
https://doi.org/10.1016/j.msard.2022.104057

Ding, J., Ren, K., Wu, J,, Li, H., Sun, T., Yan, Y., et al. (2020) Overlapping Syndrome of MOG-IgG-Associated Disease
and Autoimmune GFAP Astrocytopathy. Journal of Neurology, 267, 2589-2593.
https://doi.org/10.1007/s00415-020-09869-2

Ji, S., Liu, C., Bi, Z., Gao, H., Sun, J. and Bu, B. (2021) Overlapping Syndrome Mimicking Infectious Meningoenceph-
alitis in a Patient with MOG and GFAP IgG. BMC Neurology, 21, Article No. 348.
https://doi.org/10.1186/s12883-021-02381-8

ZFindn, EBW, ARG, & DidEH O RICBAMEHEE A REREE G HUAMHICHR & HFhi A E B LS eI
PRAF AT [I). H E AR 2 4k &5, 2022, 22(6): 519-526.

Pan, D., Gu, J., Zeng, C. and Chen, L. (2023) A Mild Phenotype of Overlapping Syndrome with Myelin-Oligodendrocyte

Glycoprotein and Glial Fibrillary Acidic Protein Immunoglobulin G: Mimicking Viral Meningitis in a Patient. The Neu-
rologist, 30, 52-54. https://doi.org/10.1097/nrl.0000000000000547

Kimura, A., Takemura, M., Yamamoto, Y., Hayashi, Y., Saito, K. and Shimohata, T. (2019) Cytokines and Biological
Markers in Autoimmune GFAP Astrocytopathy: The Potential Role for Pathogenesis and Therapeutic Implications. Jour-
nal of Neuroimmunology, 334, Article ID: 576999. https://doi.org/10.1016/j.jneuroim.2019.576999

Mader, S., Kiimpfel, T. and Meinl, E. (2022) Pathomechanisms in Demyelination and Astrocytopathy: Autoantibodies
to AQP4, MOG, GFAP, GRP78 and Beyond. Current Opinion in Neurology, 35, 427-435.
https://doi.org/10.1097/wc0.0000000000001052

Berer, K., Mues, M., Koutrolos, M., Rasbi, Z.A., Boziki, M., Johner, C., et al. (2011) Commensal Microbiota and Myelin
Autoantigen Cooperate to Trigger Autoimmune Demyelination. Nature, 479, 538-541.
https://doi.org/10.1038/nature10554

Winklmeier, S., Schliter, M., Spadaro, M., Thaler, F.S., Vural, A., Gerhards, R., et al. (2019) Identification of Circulating
MOG-Specific B Cells in Patients with MOG Antibodies. Neurology Neuroimmunology & Neuroinflammation, 6, Article
No. 625. https://doi.org/10.1212/nxi.0000000000000625

Jasiak-Zatonska, M., Kalinowska-Lyszczarz, A., Michalak, S. and Kozubski, W. (2016) The Immunology of Neuromy-
elitis Optica—Current Knowledge, Clinical Implications, Controversies and Future Perspectives. International Journal
of Molecular Sciences, 17, Article No. 273. https://doi.org/10.3390/ijms17030273

Ren, Y., Chen, X., He, Q., Wang, R. and Lu, W. (2019) Co-Occurrence of Anti-N-Methyl-D-Aspartate Receptor En-
cephalitis and Anti-Myelin Oligodendrocyte Glycoprotein Inflammatory Demyelinating Diseases: A Clinical Phenome-
non to Be Taken Seriously. Frontiers in Neurology, 10, Article No. 1271. https://doi.org/10.3389/fneur.2019.01271
Martin, A.J., Strathdee, J. and Wolfe, N. (2022) Coexistent Anti-GFAP and Anti-MOG Antibodies Presenting with 1so-
lated Meningitis and Papillitis: More Support for Overlapping Pathophysiology. BMJ Neurology Open, 4, e000236.
https://doi.org/10.1136/bmjno-2021-000236

MR, RO, ILT I, . B E & R R TR PR BORER]. T E ISR 4 E, 2022, 22(1): 1-7.
MR 22, ZRig0E, BRER, & B Rm S TTEPURN]. P EME SRR 25 2% &, 2021, 28(4): 283-287.

Long, Y., Liang, J., Xu, H., Huang, Q., Yang, J., Gao, C., et al. (2018) Autoimmune Glial Fibrillary Acidic Protein
Astrocytopathy in Chinese Patients: A Retrospective Study. European Journal of Neurology, 25, 477-483.
https://doi.org/10.1111/ene.13531

e, BROCHE, BEEEE, . )L B B G 1 T AR 4R R 1 S R R RS A I I R A AT (9], e R LR,
2023, 41(9): 656-660+667.
Montagna, G., Imperiali, M., Agazzi, P., D'Aurizio, F., Tozzoli, R., Feldt-Rasmussen, U., et al. (2016) Hashimoto’s

Encephalopathy: A Rare Proteiform Disorder. Autoimmunity Reviews, 15, 466-476.
https://doi.org/10.1016/j.autrev.2016.01.014

Katakami, T., Fujiwara, S., Akiyama, T., Shimizu, Y., Hara, S. and Kawamoto, M. (2021) Biopsy-Proven Autoimmune
Glial Fibrillary Acidic Protein (GFAP) Astrocytopathy with Characteristic Image Findings: A Case Report. Rinsho
Shinkeigaku, 61, 756-761. https://doi.org/10.5692/clinicalneurol.cn-001645

Tanaka, M., Tanaka, K., Idezuka, J. and Tsuji, S. (1998) Failure to Detect Cytotoxic T Cell Activity against Recombinant

DOI: 10.12677/acm.2025.15102824 831 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102824
https://doi.org/10.3389/fimmu.2023.1136955
https://doi.org/10.1016/j.msard.2022.104057
https://doi.org/10.1007/s00415-020-09869-2
https://doi.org/10.1186/s12883-021-02381-8
https://doi.org/10.1097/nrl.0000000000000547
https://doi.org/10.1016/j.jneuroim.2019.576999
https://doi.org/10.1097/wco.0000000000001052
https://doi.org/10.1038/nature10554
https://doi.org/10.1212/nxi.0000000000000625
https://doi.org/10.3390/ijms17030273
https://doi.org/10.3389/fneur.2019.01271
https://doi.org/10.1136/bmjno-2021-000236
https://doi.org/10.1111/ene.13531
https://doi.org/10.1016/j.autrev.2016.01.014
https://doi.org/10.5692/clinicalneurol.cn-001645

T, R

[45]

[46]

[47]

[48]

[49]

[50]
[51]

Yo Protein Using Autologous Dendritic Cells as the Target in a Patient with Paraneoplastic Cerebellar Degeneration and
Anti-Yo Antibody. Experimental Neurology, 150, 337-338. https://doi.org/10.1006/exnr.1997.6760

Sasaki, K., Bean, A., Shah, S., Schutten, E., Huseby, P.G., Peters, B., et al. (2014) Relapsing-Remitting Central Nervous
System Autoimmunity Mediated by GFAP-Specific CD8 T Cells. The Journal of Immunology, 192, 3029-3042.
https://doi.org/10.4049/jimmunol.1302911

Lin, J., Lu, L. and Li, J. (2022) Typical Linear Radial Periventricular Enhancement in a Patient with Glial Fibrillary
Acidic Protein (GFAP) Astrocytopathy. Neurological Sciences, 43, 2895-2897.
https://doi.org/10.1007/s10072-022-05937-9

Yang, X., Liang, J., Huang, Q., Xu, H., Gao, C., Long, Y., et al. (2017) Treatment of Autoimmune Glial Fibrillary Acidic
Protein Astrocytopathy: Follow-Up in 7 Cases. Neuroimmunomodulation, 24, 113-119.
https://doi.org/10.1159/000479948

Greenlee, J.E., Clawson, S.A., Hill, K.E., Wood, B., Clardy, S.L., Tsunoda, I., et al. (2014) Neuronal Uptake of Anti-Hu
Antibody, but Not Anti-Ri Antibody, Leads to Cell Death in Brain Slice Cultures. Journal of Neuroinflammation, 11,
Acrticle No. 160. https://doi.org/10.1186/s12974-014-0160-0

Greenlee, J.E., Carlson, N.G., Abbatemarco, J.R., Herdlever, 1., Clardy, S.L. and Vedeler, C.A. (2022) Paraneoplastic
and Other Autoimmune Encephalitides: Antineuronal Antibodies, T Lymphocytes, and Questions of Pathogenesis. Fron-
tiers in Neurology, 12, Article ID: 744653. https://doi.org/10.3389/fneur.2021.744653

. R AT e 1 S A PR EUR LS BT S R (0], EEREE 2%, 2023, 52(19): 3014-3019.

Gold, M., Pul, R., Bach, J., Stangel, M. and Dodel, R. (2012) Pathogenic and Physiological Autoantibodies in the Central
Nervous System. Immunological Reviews, 248, 68-86. https://doi.org/10.1111/j.1600-065x.2012.01128.x

DOI: 10.12677/acm.2025.15102824 832 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102824
https://doi.org/10.1006/exnr.1997.6760
https://doi.org/10.4049/jimmunol.1302911
https://doi.org/10.1007/s10072-022-05937-9
https://doi.org/10.1159/000479948
https://doi.org/10.1186/s12974-014-0160-0
https://doi.org/10.3389/fneur.2021.744653
https://doi.org/10.1111/j.1600-065x.2012.01128.x

	GFAP抗体重叠综合征的研究进展
	摘  要
	关键词
	Research Progress on GFAP Antibody Overlap Syndromes
	Abstract
	Keywords
	1. 引言
	2. 胶质纤维酸性蛋白(GFAP)及其抗体
	3. GFAP抗体与其他中枢神经系统抗体的重叠
	3.1. GFAP抗体与NMDAR-IgG的重叠综合征
	3.2. GFAP抗体与AQP4-IgG的重叠综合征
	3.2.1. 临床表现
	3.2.2. 机制
	3.2.3. 治疗

	3.3. GFAP抗体与MOG-IgG的重叠综合征
	3.3.1. 临床表现
	3.3.2. 机制
	3.3.3. 治疗


	4. GFAP抗体与其他自身免疫性抗体的重叠
	5. 致病性相关分析
	参考文献

