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Glutamic acid decarboxylase (GAD) i&, V% I VNS
y-aminobutyric acid (GABA) # AT 2 BE) { BT, it
GAD ¥ifkix GAD #FH4 L C GABA OEAZIHIT 5 2 &
THRIEREZET 2 L EN5. Pt GAD YR Btk & % %t
RBTRENL D D& LT Stiff-person FEBEHEDH T 5
NaY. I h, BEo/NxEER R LR TET AN AY,
A#EIA 7 u—X RY, BRI "I2B T HH GAD #il
KOG AREEINTWS. $L GAD PUiRICE#E L 72 CTA 2
ADHEBIDIZE A LI, FEAHITPEOMBEZE TANA T, BHES
MRIFZIEH S L X HILO AR LD L DINEHTH 5.
Salb b IUTEEFIEIEDO TAPARIEEZL V22 L, B
HMRIWC TR EE %2 AL D, I, #H Odt GAD
PURDSEm T dH o 72 RBENAEN: & b 2 AER] 2 #E5% L 72
DTHET 5.
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BEALEE, ARNGIE, FREE : FFitFmz L.

BURIE : 200X 4 12 A R0 & 0, BT RE R VR T,
U, AF¥HoLlTthzARL W EEZ %% LEK
MRI 2 CHIBEHE R KREEO—IIC T ERFLZH/WBINT

W7z (Fig.1 (a)~(d)). 12 A 28 H B THEMMNZ, MR,
REELTVD L ZAEFRASIEEARER®E Sz, Wb
FIERICERREL B Lz, V7 ENLOHRG TR
B L7295 JCS200 T, 38C s v, B THilE
21/ul (FR_THBER) CBEFE LA LTW22%, HHIE 23mg/
dl LIEH TH o 72, GHEE MRI T3 Hi 58 32 AR 55 1 <2 42 I T 3,
JHIHZENMNC 12 A DAICHTEER BB A L © TV
BLREBOFEZ AL DTV (Fig. 1 (e)~(h)). AN
NTOBEONRE G L 2RI ESEEEREORLRY
AZERL N BT L7zAs, BET HICAY 2R M
WBEHDB)I DA R Y EENPTERL DL Vo258 %L
D22 L, JJHERLIRELMB LA V=% 3 F200mg/HDOH
MRAEBEMUZABEEB S F 53, 1 PRI FE N
ERDIBLEALEFENTELRVIREE o7z, ZORHOR
MTIFED NV ¥ VgD 234mg/dl & LR L TWw2Z &H»
5, I ba Yy R TR 72avb i, WIkRIEZ NV T Ol
M7 /N E Y =) 200mg/ HNET SNz EDOHTE
TEDBEEIE WA L7245, 1 HAROEE MRIICT T ERHHE
ASH I AT BEEE % FPO ISR PUCIER LT a7z, YBi~RiA
AbtE o7z,

ABEREFT R - B8 159cm, KT 42kg, IiE 105/70mmHg,
W31 98/45, 1K 35.8C, QB FTR CIE, BT, $FL,
T SRR FE 3~4em ZEDERR E BT Z L %) ) VN
BRED, EHINEEDEAE L Tz MREFENET R TE,
Ak JCS 2, RICEIERILE 25N T, HDSR 20 &, =%
A FLH 1A R Wisconsin card sorting test (3% 4T AW g T
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Fig. 1 Brain MRI on first visit and admission to previous hospital.
(a-d) FLAIR images show small hyperintense lesions, (e-h) FLAIR images show other hyperintense

lesions.

B o7z, AESRIGIER, EEREE 4, SEER TG RIS
TR RE DEHG & A & D 72H%, BT & W@ e 5, e B
WEAEE AL DT, HRG S BEETH - 72 EER, A
MRERIZIEH TH o 72,

WA R EARAE T IE, %Y T WBC 3.210/ul (Neutro
73.3%, Lymp 168%, Eosino3.1%), Hb 12.7g/dl, Plt 134
Ti/ul EREOH MBI T 2 & &, —fE{bs Tk AST 91
U/L, ALT86U/L, ALP179U/L, +GTP 67U/L & &EFEDIF
FEfEREE & CRP 6.36mg/dl L BREDRIERK IS % AL D7z, 7
A4V APtk HSV, CMV, k5, EBV TEEEG S — >,
HIV Bk - PUEIZBEMETH o 72, Wit IL-2 254K 671U/ ml
EHRFE BH S0 R TREBUBSHUARDB M, $T SS-B HifkiE 20
R, Pt ds-DNA Pifk, Pt SS-A Pifk, P-ANCA, C-ANCA, ¥t
TPO bk, $i TghifkiZVFN b EETH - 7245, HLGAD
PifkA 12500U0/L & FWNZ EH LTz, HbAlc 1X52% &
EHTH o775 75g OGTT TIXIRE DO Hife RH 2 A L D
7o, BEHOMCAE CIZAMBIZEEEED], MIRE 2/ (TRTHE
), #H 25mg/dl, B 62mg/dl, IgGindex 058 & 1E%, #f
i HSV - EBV - HHV-6 - Fk%& 7 4 V A O PCRIZ &M T
BHolh, F)Tra—F Ny BB i & FRECHT
GAD $UADY 476U/L L wfliCd - 72, LHEE O I iEFLEE 10.1
mg/dl, ¥VE VR 099mg/dl & IEH, B b L 15.8mg/
dl, ¥V ¥ Y 096mg/dl & IEF, IFAAEB BT R T b AL
B, YVY VRO LRI R o72. FEIEHATTIX, JEE MRI
V2 Tl B i B D IR D R T B T ~ B AR e, S I
WEDRA T AE~ BB T iR E R CHEW 2 B 5 5% A

L lEREE DR T (Fig 2(a)~(d)). WEZH D ADC
B EALTBY, EEHREIAEDLEDI o7 (Fig 2 (o)~
(g)). MBS < L i A i BE R VB N i % Ax & 8 72 (Fig.
3).

ABErH - MR ARZRD 72/ 2NV E ¥ — )L 200mg/ H
&V =3 F 200mg/ H O PIIR % #kf U ik L R re i 2k
LT\ 728, B O RS 25 L Tz fald o ) vo8
HIERR B, FFRREREE BT W ASEIC X B RITER 2%
ZbNhit=d, L F=var 20mg/HONREREGEL, ¥
FWNASEE 7 0 F €34 15mg/HANEE L7, TALAT
EIZ AL D770 o 7295, MRI EOFER MRS, BIEOH
FPEATRR L, M B X OBEHOT O P GAD FiRMi A3 B
WCERLTWiz7z0, HiGAD HUEDHFFEANEIC B S LT
W5 E#E Z, MBS & AT L7z, MAEscHts, Bakkes
AR AR L, 3 MIREAT R O MIEYT GAD HifdiiiE 2,340U/
L, B d 126U/L F TITF. BHH MRI Tid T EEERHZ 13
ITIEH L (Fig. 2(h) ~ k), BRsMAE T SkidlE L7z,
ABe 581 47 H ChtiE 7 < BB L7,

%z ¥

GAD X7 V% I VEED S GABA #FEAT BB B
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ThE D LN 5H, Stiff-person FEMERE TRAICHE SN2 D
DTHYY, ZOBIBVED/NREES) I 2 SEHHELMED T
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Fig. 2 Brain MRI on admission and after treatment.
(a-d) FLAIR images (TR 10,000/ TE 120) show multiple hyperintense lesions, that are high intensity
on diffusion-weighted imaging (TR 3,614.88/TE 67.02) (e), and high intensity on ADC map images (f)
(TR 90/TE 3,614.88). (g) Gadolinium-enhanced Ti-weighted images (TE 90/TR 399.99) show no
enhancement. (h-k) Hyperintense lesions on FLAIR images almost disappear after plasma exchange
(TR 9,000/TE 110).

ADAY, TIE I+ 70— X 2O BETHH GAD Hitko 5
AIE SN TV 2. P GAD JifkAhs GABA J#EE 2 JIfY, 3
L 3 HREHRKE A 5 D GABA O3l & [HET 2 2 & THk
ERZETHEHEMENTE Y, 1EBERKTAHAED D
Pt GAD PURIZEH 100U/ ml KiiiTDH 5 DITHF L, FfAEIR
29 213H VOt GAD iz 100U/ml L &, 1 B
RIF L BRIEFITH VO TH 5912,
HEEHETAPABED S B, 1~2% B2 100U/ml B E
DOFL GAD Hifk% A L 72 L OIMED D 5 AP, ZOIE#IL
FEHIRPE O MBI T ADA T, HE MRIIZIER S L 13
BHLE AL OHBLDARE SNTWS. —J, 4 GAD itk
Btk o BRI EOWMENR R INTE NI, Thb Tl
MRI THlEBIC ToBESE2ALDTWS. L LAERO X

912 MRI I THERE DAMTIE TR E % A & D 72 Bl IEF I
TNTH o 72999 (Table 1). 3 Bl 2 HI9OIIASAES] & FH
AV OB S RIEE L V22T X)) 10k
Y, I B L OB OP GAD Pk s B ST, GAD-
antibody index'® % 1 P & ZFBHIC B LTz, 7286000
BB OWELPEHDO LR, +) T a—F Ny FEHE
Vo T2 A A L 8 2 i b il LT 7z BEHES MRI OFF
RiZonT, 268 REEICOWTOFEMREEIRIE 2o 72
A5, 1B I BESEAMINIC T BB S 2 A L Diae LB
HELTBY, AEFORM L UL TV, ORI TIZRK
ZEERDOWAM D HEATE N TV BAS, RN BUSTED 7Y
F =V ADARTH ozt ENTWDH. KEFOHEIZIEERE
B E T LR TARPICHEL, BHRERD 13T
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Fig. 3 Electroencephalography on admission.
Electroencephalography showes epileptic activities with frequent sharp waves in bilateral frontal
regions.
Table 1 Reported cases of anti-GAD antibody-positive epilepsy with MRI abnormalities.
GAD-Ab in Other Thera
Age/Sex  Clinical feature  serum, in CSF, CSF bodi Brain MRI EEG Outecmns
& GAD index antibodies (Outcome)
Incrgzased T2
21y/F9 TLE, ND Normal ND irflfhne allzft left temporal ND
chronic " OCB(-) o focus "
frontal lobe and
brainstem
mild mPSL 1g daily
1: 64,000 lymphocytic . . for 5 days
19y/M9 acu(t:ePoSr’lset 1: 5,000 pleocytosis, anatrll-gitgiNA abnzi‘%;l:llities te;“liz(t);lalsa&i (transient
507 IgG index 0.8 y P D remission for 2
OCB(+) weeks)
slightl bitemporal
CPS with 8Ly hyperintensities . mPSL, PE, IVIg
6,500 elevated bitemporal
7 secondary . on T2WI, e (not successful)
21y/F7D B 997 U/ml protein, IgG, & N.D. . epileptic .
generalization, 182 TaM disappeared activit Cyclophosphamide
acute onset i OCBg a after ¥y (successful)
(=) treatment
multiple
. . hyperintense
CPS with mild .
(th26yrfe§en t secondary 47162‘89(;1 lymphocytic anti-SS-B Of?}gnwsl bifrontal sharp PSL and PE
CZ se) generalization, 021 pleocytosis, antibody disa earé d waves (successful)
acute onset - OCB(+) :?flt)er
treatment

Ab = antibody, TLE = temporal lobe epilepsy, N.D. = not described, CPS = complex partial seizure, OCB = oligoclonal bands, PE = plasma ex-

change, IVIg = intravenous immunoglobulin
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U2 TE T, Ef2WEY 2 LMy 138
LMITE TR, L LT GAD PRIl s #1121
HREDOLNLVIETH Y, MAEP L REMALE % & O
OHFRAFREBRTIIAL O VI ERRESIRTEYL, &K
SEBIDRRREI S DG 2 LTWEEEZONS. HEM
MR R EBRD 5 1%, 1 BUBEIRSS, Stiff-person FEMERE, MW
PETAD A, NBEEE O BFH A LD SN SHHGAD
PklE, FNENEBRTHCGADOIE =T R e b
ENTHBYP?, TP —TDEVZIE ST, TFNFhIE L5
BERIEIR 2 B9 AW REMEDSHER SN T w317 F 7241 GAD
Pk GABA EAZ M, LAY F TAREKELS D
GABA U # P+ 5 Z 210X o THRIER Z B 5 L
W N TnB25, EENTHIREICHTET 5 GAD ISH LT,
MR P OB GAD A ED & 5 I IET B2 I2o0n
TETIEHOLALICE N TV WY, i GAD RS ERE I
GAD Tid 7% < fiEBa 216 © GABA ZAKICRZERG L T
TER #FBLL T B fetE=e?, Stiff-person JE 5 HE B H D
70% (ZHL GAD HUAKIC 2 T GABAA ZARBER A 133
HPURIBAE L T2 &2 5, EBIZIE GABALZARHE
SEE S0 A PR A Stiff-person JEERE D RIEIZE b o T
VB EHEII B AT B, AKER] T I A UE 5 R R £
EAFIRE E Vo 72, BRE DR IR E R AL OTED, A
BT 3 Pt GAD Puk At Stiff-person fEBERERHEATETA DA
LT eI =T 2R L T DRSS, HFET 25
MOBECHTARDOFAEIC L VEREZREL T LW REMIEH 5.
Stiff-person FEMEFEICHT LT, HERY VY7L v R
WOIEIMICAT O A FIEEERMSFERE Rz, For~rua7y
VR EORIEREDNEA SN TSP P GAD PiikICH
H L2 CTADPAGEFEIT RASRICIEIIMTH Y, BERE
BT PUTF VI AN Z KR SRAEREITHA DN TV
(Table 1). 1 BliZ A5 0 4 R8OV AFRET—RRYICERY, 3
I 1BNIATOA F2VAEES, Fry~raT ) sk ik
ZHREOWTNH M T, 2707+ 277 I FPAENT
Ho72%. 7250 GAD YukRE O BRI S, A7 a4 F
A, Fo=rua7yr, MEERE, SEE (75470
V) T E AR A D THRB SN TV, AT
OA FOREE &HITHEEPITRT L4 L, BEREIS WV
£ TH o727 NEPEEE) T % A5 L 729t GAD BuikE
HWOTADABTIE, AT P79V ZEET/NEMEES) 2
MILFELZZDOD, TAPAREZIY P u— VTR
Molz b OHEDLDH DY, P GAD HKICHME L 72 TADAT
PEIZIZA T B A RO E IS WITREMA S 5. RREGIE A T
04 FORIRE MR TERSZ ONTWED, 4
BOHEBIEEADLE L ZZ 5N FRAHOERMETA
MAEED %) REDOTTIE, R R MRIFEHEZ 24513
HWTHPLGAD PifkIZ X BN FEEIRE 2 2B 5 L%
Vb,
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Abstract

A case of immune-mediated encephalopathy showing refractory epilepsy and extensive brain
MRI lesions associated with anti-glutamic acid decarboxylase antibody

Yuko Kobayakawa, M.D., Takahisa Tateishi, M.D., Nobutoshi Kawamura, M.D., Ph.D.,
Hikaru Doi, M.D., Yasumasa Ohyagi, M.D., Ph.D. and Jun-ichi Kira, M.D., Ph.D.
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

We reported a patient with immune-mediated encephalopathy showing refractory epilepsy and multiple
brain lesions on MRI. The patient had high titers of anti-glutamic acid decarboxylase (GAD) antibody in sera and
cerebrospinal fluid (CSF). A 36-year-old previously healthy woman was admitted to our hospital with onset of sud-
den generalized seizure that then persisted for one month. She had repeated epileptic attacks accompanied with
loss of consciousness, and was refractory to valproic acid, zonisamide (200 mg/day) and phenobarbital (200 mg/
day). Brain MRI showed multiple hyperintense lesions in predominantly bilateral frontal lobes, parietal lobes, oc-
cipital lobes and cingulate cortices. EEG showed epileptic activities (frequent sharp waves) in bilateral frontal re-
gions. After admission, attacks disappeared through the administration of clonazepam (1.5 mg/day), though the
patient remained slightly disoriented. As titers of anti-GAD antibody in sera and CSF were extremely high, we
implemented plasma exchanges. After treatment, titers of anti-GAD antibody in sera and CSF decreased. The pa-
tient completely recovered to an alert state and the abnormal MRI lesions almost disappeared.

Since GAD catalyzes production of y-aminobutyric acid (GABA), it is proposed that anti-GAD antibodies re-
duce synthesis of GABA or interferes with exocytosis of GABA in the nervous system. Anti-GAD antibodies are
detected in some rare neurological disorders such as stiff-person syndrome. Recently, anti-GAD antibodies have
been reported as implicated in cerebellar ataxia, palatal myoclonus, refractory epilepsy and limbic encephalitis.
Epilepsy associated with the anti-GAD antibody is mostly pharmacoresistant temporal lobe epilepsy; with brain
MRI showing no abnormality or only hippocampal sclerosis. It is very rare that brain MRI shows extensive abnor-
mal lesions except in the hippocampus. This case suggests that anti-GAD antibodies could contribute to unex-
plained encephalopathy with extensive brain MRI lesions and drug-resistant symptomatic epilepsy.

(Clin Neurol 2010;50:92-97)
Key words: anti-glutamic acid decarboxylase (GAD) antibody, refractory epilepsy, encephalopathy, brain MRI, plasma ex-

change




