55 : 804

PU glutamic acid decarboxylase JUARIZBIE L 72
HISESEC A DA 4 BIOERIR L

RE WYY om —aE
SUH R Byl B
SR

IEE REYY B Y
H EUBY

FA EE

E5 : # glutamic acid decarboxylase (GAD) Hifkld 1 BUFEFRFRICHIA T, stiff-person FEIEEY, /I\BxsksR, 3R
HIEREREE, TAL AL EDHRERE HBETS. ARETE, FFEH,» SPFFEHICABEETCANPATRIEL /-
L GAD FUAREERE 4 GIOEGRAEFHEMET 3. 461D S 5 3611 40~50 IARICRE L /2. 461 & RER
WCIEBA - EEREDEBARICZ U RHARZKIISE U b > /24°, 3~30 FERICHERT - XA - SRIERERES
DS EZZHEICBRIICEY), 2~3FHIDORTALPAEICL ) RIEIGHEEL 2. BERRBEOFERERABE AL A

T, MGAD MFEDES5E2ERTIVLEN H 3.
(BR R 142 2015;55:804-809)

Key words : #T glutamic acid decarboxylase (GAD) #itfk, HTHRIENEETANPA, HIEHIECTATA, NI,

FRHIRERERSE

i

il

Pt glutamic acid decarboxylase (GAD) Puffid, M=c e, A5
B SV Aid bEERTH D GAD ZIEMIZ L - HEHUET
% 5. GAD I21350F= 65 kDa ® GAD65 &, 67 kDa ® GAD67
D2HHOT A VA LOFTEPMENTB Y, BEEIIZE
12 GAD65 7%, MIZIETH D7 A VHA ADGA LT b H
AHONTVD, WITNOfEEHICB VTS GAD £, L-7 )V
% 3 Pk 5 y-aminobutyric acid (GABA) Z £ L, Z® GABA
BT ¥ 2 Y EEM 255 Y Tt
DOHRAEEWE & L CHERET 5. 31 GAD Pifkic X ) GABA
OEEAHESND &, B TIEA » A YW aHES L
PEVRIBFAE D) A 7 &7 0, BTl R B B S R <o /1Nl
TNEYIHPBIZBWTL- V5 2 VRO A & GABA O
WP, CTADPARERZE - THEPRT T2 EE2
SNTn5 2,

C O HECHURIE 1 BREIRE O FED N BT 8 HITMH
Mans ¥ —J, KEI2H GAD Hufk o I 5% 100 U/mi
B Z AT, Stiff-person JEBERE, B ASSIE O HITHZET
A A - BFERRAEY, OEI 70— 2% NEHES)
RHE Y R OMEIEREL X2 LI BT ERHMSNT VA,

FICNSHE D EEGMERTER T AP AT BV TIE, 10%
DL EOFEBIZ BV THL GAD PLAR AR S 417z & v ) iy
bdHs7. Fald, BASEOMEETANPAERET, B
M BERIE M O R AN o 72 O & AR, Mg
GAD Fifk o Bg m s A 2, Bt GAD Bk (2 BaE L 72
autoimmune epilepsy 255 1172 4 Bl &R L 72D T, ZDlif
IRIIFE % s 5.

HR - Hik

HEEIECADADZW CIEWIEE LT Z T T2 EBED )
5, I H O GAD FriAAiAT 100 U/mi ML Td - 72 4 1 (4
M3 E, BYE16) Z2HBGEMICHE L. CTAD»ASIES
i, FAEREIR, FSTETER, TAD A LI ORI O S AEARE
L ZONE, M B L OB R OBt GAD PURMl, Wik
L OTHIERAT L7 & % st L7z

S

4 BIOFRRAEBIZLLT O ) Th - 7z,
FEG] 154 k. 19 IEIBIET 2 25 1T WILAFIET

*Corresponding author: HIbL K& KAFEBEEE FAMSER C A 2 A5 (T 980-8575 & RIEANE T & HE X EBERT 2-1)

VALK BRI C A A B
ALK ARBTG5 8
e PR e

(Received March 19, 2015; Accepted June 18, 2015; Published online in J-STAGE on September 11, 2015)

doi: 10.5692/clinicalneurol.cn-000740



GAD P1% TLE

FREL72. BEBMI VI TAPAEZRB SN, HIC
1~2 A OFEFBIIAFEEL MY R L 7z, 40 EEICIE, RIS
1~2 1 F CHRAHHEE DA L7z 498 L W & OB 8% H
W5 E912%Y, 52 I/ EEEI AR & e S, A
BERG A L7z, ok C U o A0 SR 0 2 B R A O & BRI
MRI TR O /MM ZEHE % 184 S L7z, MUEPT GAD Hufkdi
356,900 U/ml & I A LCBY, S+ oPuiRqi % i
TEPURIG & LB L 7V 7 X VIR EECTHREIE L 725t GAD HLAA
Ta% (1B GAD ~ Il GAD}/ 18I 7 )V 7 X » + Il 7 v 7
I1) b 3.05 (GEHEME © 1.0 i) LEfET, BEENIZBL
5 PUAREEAE DT REMEDSRIE S A1, Pt GAD PLik B dixiE o
W2 o7z [J4E, ZEOATHA K - 7OV AL g s
07 R (IVIg) 2SHEAT S A1, /NGRER R O
ATz SaERER, MEPT GAD PUAiiid 40,700 U/ml & C
BT L7z 7SOVAFRERIZAT O A FNIRZ M L 72255 jk
BLTBY, A G47%) b 10mg HEIRH L5, IiE
Pt GAD PUAAMIEEE 4 1T L, 29,000 Uml & %2 o7z $1C
APAER, BBELTDAORH L Tz 7 2 /N Ve sy — )b,
VIR0 2FI, FERL LT TR AEBINL, %
PRI L7z, BIE S /MM EB) LT 0720, AHEFZIZE
BrEfHL TS,

JEG] 2 0 54 R, 41 RIS &I WILA TRAE L 72,
HEHECADALBH SN, FLTADP AL S ND
2~3 7 A 1 MO8 C kAL E A2 D R L7z, 47
R, FIJEE LB N, AT A FWIRAD B Sz,
PO T HUMk, BUE BEBUMR, P A v a7y vk
(604.3TU/ml), PLHIRBR~V F F 2 & — Y Hifk (664.2 TU/m))
TELEMETH o7 9K, ST =3 A% &L
HbAlc 1 12.6% & =Ml T, MR EZWT S A >~ A ) U iGHE
HBAGG S 7z, MIEPT GAD HuffiiAs 166,000 U/ml & W
LA L Twihs, BEsig sz, 49, CTA»ASRLE
ZIHE LT 7zhs, 51 & ) Rt E I e 5
B ERREE - RPEIR 72 LIS - INE % BE D 2 ERIEER
D7 H o Fz. Mk T U TR SRS R A AR, T
MRI IR | 2 255 - 1575 8% (T, 3R - FLAIR W% T
f57) ##w7z (Fig. 1), MITEMBLALoO B8 N EHEFIC b
FEBFIATHE L 72, BT GAD $iiffilife %k 1.48 & wifiE
\2C, Hi GAD HURRBENAE & 207 L 72, 158 MRI T R AYS:
LN T (MBETHe), LR EEb Lz Do,
FREDOEMIESTBY, T TIERPEZEL TS50
CHBTE N, BRI AES N 20k, BLTADA
I T 2 /) NWVES =), TV, VI FD3H
BEFCRIEH R ZHER L TB 0, SREEE O EIT L Tuiwn,
R A CHIEE I LGkt Sz A 7 1 A FIARIC X
%, WREE O SR IEI A ER O AL F B T 2 W REME AT D
% ILEPT GAD Jufiiiiid 210,000 U/ml & 2= 1AL CTw 7z
(54 FEHF).

FEG] 349 MBI, 42 BRI B ITWILA L ERRIRIE SR
THIEL, LTADPAIEZHIG L7225, HIZ1~2 HOHET
EHITVNAZREYEL T, M4BT WRALETA D

55 : 805

Fig. 1 Brain magnetic resonance imaging findings of Case 2 at the
age of 51 years.

Coronal fluid-attenuated inversion recovery image (repetition time

11,000 ms, echo time 125 ms) showing bilateral atrophic hippocampi

with abnormal high intensity areas.
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Table 1 Clinical spectrum of the 4 patients with temporal lobe epilepsy associated with elevated anti-GAD antibody levels.

Case 1 Case 2 Case 3 Case 4
Age (years), Sex 54, F 53, F 49, M 72, F
Age (years) at epilepsy onset 19 41 42 52
Seizure type sGTCS, CPS sGTCS sGTCS, SPS CPS
Seizure frequency during chronic phase monthly to yearly yearly monthly monthly
Age on reaching seizure freedom (years) 52 49 — 64
Current AEDs LEV, PB, ZNS PB, PHT, ZNS LEV, CBZ, ZNS CLB, ZNS
Immunotherapy IVig none steroid IVIg, steroid
Age at immunotherapy (years) 52 — 47 63
CSF cell count (/i) 1 0 2 23
CSF protein (mg/dl) 31 36 29 38
Serum anti-GAD-Ab (U/m/) 56,900 166,000 145 67,400
CSF anti-GAD-Ab (U/ml) 475 1,910 1.7 193
Anti-GAD-AD index 3.05 1.48 2.61 0.58
EEG IS,BIt T IS, Blt T ShW, Lt T IS,BIt T
Brain atrophy on MRI cerebellar none Lt hemispheric cerebellar
Hippocampal abnormality on MRI none Blt HI Lt HA with HI none
Other antibodies — anti TPO anti VGKC —

M: male, F: female, sGTCS: secondary generalized tonic-clonic seizure, CPS: complex partial seizure, SPS: simple partial seizure, AEDs:

anti-epileptic drugs, LEV: levetiracetam, PB: phenobarbital, ZNS: zonisamide, PHT: phenytoin, CBZ: carbamazepine, CLB: clobazam, IVIg:

intravenous immunoglobulin, CSF: cerebrospinal fluid, anti-GAD-Ab: anti-glutamic acid decarboxylase antibody, EEG: electroencephalography,

IS: intermittent slow wave, Blt: bilateral, T: temporal, ShW: sharp wave, Lt: left, MRI: magnetic resonance imaging, HA: hippocampal atrophy,

HI: high intensity, TPO: thyroperoxidase, VGKC: voltage-gated potassium channel.
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Fig. 2 Clinical course of the four patients with temporal lobe epilepsy associated with elevated anti-GAD-AD levels.

Cerebellar ataxia (C) and neuropsychological impairment (NI) appeared after the onset of epilepsy, even after remission of

epilepsy in two of the four patients. Abbreviations: y.o.: years old; AEDs: anti-epileptic drugs; mPSL: methyl-prednisolone;

IVIg: intravenous immunoglobulin; sGTCS: secondary generalized tonic-clonic seizure; CPS: complex partial seizure; PSL:

prednisolone; DM: diabetes mellitus; NI*: memory disturbance, NI T memory disturbance, aphasia, apraxia; NI apraxia,

aprosexia; SPS: simple partial seizure; § : improvement of symptoms after immunotherapies.
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Abstract

Clinical characteristics of four patients with temporal lobe epilepsy associated
with elevated anti-GAD antibodies

Tetsuya Akaishi, M.D."?, Kazutaka Jin, M.D., Ph.D.", Kazuhiro Kato, M.D., Ph.D."?,
Hisashi Itabashi, M.D., Ph.D."”, Tatsuro Misu, M.D., Ph.D.”, Maki Tateyama, M.D., Ph.D.?,
Masaki Iwasaki, M.D., Ph.D.”, Masashi Aoki, M.D., Ph.D.? and Nobukazu Nakasato, M.D., Ph.D."”

YDepartment of Epileptology, Tohoku University, Graduate School of Medicine
“Department of Neurology, Tohoku University, Graduate School of Medicine
¥Department of Neurosurgery, Tohoku University, Graduate School of Medicine

Anti-glutamic acid decarboxylase (GAD) antibodies are known to be associated with insulin-dependent diabetes
mellitus IDDM), stiff-person syndrome, and other neurological symptoms including temporal lobe epilepsy (TLE),
known as autoimmune epilepsy. We treated four patients with TLE who had elevated titers of serum anti-GAD antibody
(anti-GAD-Ab), higher than 100 U/m/. Three of the four patients started to have epileptic seizures in their 5th or 6th
decade. Characteristic symptoms suggesting encephalitis or encephalopathy were absent at onset of these symptoms,
which led to delayed diagnosis. All four patients developed two or three of cerebellar ataxia, neuropsychological
impairment, and IDDM, by several years or decades after onset of TLE, even after seizure freedom in two patients.
These abnormalities were indicators for suspecting the involvement of anti-GAD-AD in the pathogenesis. Anti-GAD-Ab
levels in the cerebrospinal fluid (CSF) were measured, which detected elevated CSF/serum anti-GAD-Ab ratio (= 1.0),
suggesting intrathecal anti-GAD-Ab synthesis, in three of the four patients. The TLE symptoms were somewhat
prolonged, but three of the four patients eventually achieved seizure freedom after immunotherapies with combinations
of two or three anti-epileptic drugs. Serum anti-GAD Ab is recommended to be measured in patients with middle-aged
onset TLE. Moreover, immune-modulating therapies including steroid pulse and intravenous immunoglobulin therapies
could have ameliorated neurological complications, even in the chronic phase.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:804-809)
Key words: anti-glutamic acid decarboxylase (GAD) antibody, autoimmune epilepsy, temporal lobe epilepsy,
cerebellar ataxia, neuropsychological impairment




