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Use of perampanel in a case of nonconvulsive status epilepticus with
T—cell large granular leukemia
by
Yuji Maeda", Takashi Nishiyama", katsumi Yamada', Naoki Okada", Hiroki Kawano”,
Yoshio Katayama®, Yukihiro Ando", Yoshiro Nishimura", Yusuke Nishimura", Maki

Kurihara”, and Saori Otsubo"
from

Department of Disaster and Emergency Medicine, Kobe University Graduate School of Medicine"
Department of Hematology, Kobe University Graduate School of Medicine”

Perampanel (PER) is a noncompetitive antagonist of a particular glutamate receptor known
as AMPA (alfa-amino-3-hydroxy-5-methl-4-isoxazole-propionic acid), which is found on post-
synaptic neurons. The precise way in which PER exerts its effects in humans is not fully under-
stood. We describe the case of a patient with a diagnosis of nonconvulsive status epilepticus
(NCSE) due to suspicious T-cell large granular leukemia (TLGL) treated with PER. Case: An
86—year-old female. She was found by neighbors in deep coma status, and transported to our hos-
pital. Her consciousness level was EIVIMI (Glasgow Coma Scale), her pupils were 4 mm, she
exhibited isocoria, and her reaction to light was sluggish. Her vital signs were stable. Increased
muscle tonus and pathological reflexes such as the Babinski reflex were present. Her laboratory
data showed no remarkable abnormality. Body and head CT and brain MRI scans showed no signs
of acute stroke but mild aspiration pneumonia. A spinal tap was done, but only one cell was ob-
served. She underwent oral intubation and artificial ventilation and was admitted to the ICU. On
day 5, her electroencephalogram (EEG) showed a 5 Hz rhythm and the voltage was 30 £V, so we
supposed that her condition was NCSE. We tried to use antiepileptic drugs. We started with leve-
tiracetam (LEV) 1000 mg per day to 2000 mg, but her renal function was getting worse, so we
could not use a higher dose of LEV. Finally, we decided to use PER (dose: initial 2 mg to final
8 mg) through a nasogastric tube, resulting in an improvement in the EEG activity on day 43. The
basic rhythm changed to a 7 Hz rhythm and the voltage was 30 V. Her consciousness level in-
creased to (E4VTM4: GCS), her muscle tonus decreased, and her pathological reflex disappeared.
We considered the NCSE to be controlled. Incidentally, there were clonality cells in her peripheral
blood sampling, and TLGL was suspected. As a further examination, a bone marrow tap was ad-
ministered, and a flow cytometry exam revealed CDS5, CD7, dim T-cell. Gene reconstruction of
the peripheral blood showed ¢f1 and J7 positive. TLGL invasion of the brain was supposed, thus
evoking NCSE. The use of PER may be an effective and convenient way to make profound evalu-
ation NCSE patients.

(Received May 31, 2017)
(Accepted October 10, 2017)

Key words: NCSE: Nonconvulsive Status Epilepticus, Perampanel TLGL: Tcell Large Granular
Leukemia

I RFREREANER  KEF - REEFTE
[Corresponding author] RIFH#1Z @ T 650-0017 FoEE 485 7 XA HT 7-5-2

128



iU &I

PER &, AFTRIFE S, Iany, #=RHIZ

AMPA ZHFFICHILT 2HHRIMTAD AR TH 5.

PER 2T L 72 T-LGL 12195 L Bbh b
NCSE @ 1 Bl %R L 727 0HmE T 5.

iE

86 % ik

(£ ] EEE
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GCS3 (EIVIM1) T& » 72 H kBB 121X GCS9
(E4VIM4) 1283 LTz, BEFL 4 mm/4 mm [F
K APREHEIE  HR 86/min BP 128/64 mmHg
SpO2 98% (8L/min) RR 30/min BT 37.3 C
- & fifi & & Bk E D
7oOREWE, NLIWIEELHG L. iR
B RAL TIX EIMERAT 10900/4L, CRP 7% 8.93 mg/
dl & RIEERILO LR BD, Mgt KL Tw5

coarse crackles (+)

bDLER ONIDMBEEEREIBRETH -2

ZORDPICEREELRY) 25 L) REFEHRAZ
7 <, B CT, MRIMETRENMEREZIZER
FEI N7z (Fig. 1). FEHEZEH S ATV AMERIZ G E
B CHIE L 9em HO #E 64 mg/dl Mifa%k 1 & 3
AL BERTH o7 (Table. 1).
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%5 13 HIZ EEG e L 72, 2k ot &
HERMIZ S b — X A3k L, Babinski K%
DRI bIHE L7z (Fig. 3). ZD720IGHAD

Table 1

WBC 10900 /u L Na 138 mEq/L
RBC 353 /uL K 4 mEqg/L
Hb 11 g/dl Cl 106 mEq/L
Ht 32.6 % Glu 105 mg/dl
Plt 18.5 7i/uL Amy 206 U/L
AST 19 IU/L CRP 8.93 mg/dl
ALT 10 IU/L  ABG 8 L/min mask
ChE 276 U/1 pH 7.43

T-Bil 1.1 mg/dl  PaCO2 35.9 mmHg
LDH 211 U/L Pa02 139 mmHg
CK 83 U/L BE -0.6

TP 6.4 g/dl lactate 0.6 mmol/1
BUN 32.7 mg/dl  Sa02 98.4 %

Cre 1 mg/dl

APTT 27.5 second HAVK I £ 1
PTINR 1.14 FEHAIE  9cmH20
Fibrinogen 421 mg/dl  BEHE 64mg/dl
D-dimer 18.8 MR 1

AT 93 %

REHYLLTNCSE LE 2 LEVEEZZRE L.
Lo LEREOE/ER D H > 72729 LEV DI
BN TEY, "A 7= bV THHRPMEK
TEIAZRBD /20, FHATAPARTS 5
PER # 2mg bR T A2 & & L7z, 43 HIZ
PER % 8 mg/day ¥ CI{E L EEG x FiRL72L
5 &% B E % 0 NCSE (2 & L7z &Il
L7225 (Fig. 4), E#iREEIIeE LFARIEZED S
LODFNLEDSKE LR -7 (Fig.5). D
7-oB XX, FERICOWTERERITHIZEEL
7o, FTEMER EEMRELRCEBERY
MRI #&7# (Fig. 6) % MEATT % b ERIWE % <M
RLEHMERE S TEMNTDH o 72, CEA,

CAI9- 9 EEHFE~—H—DERAL R EHCT T
LS 97 B ENIER X7 < L NMDA A4
BN EIXBEMTH o 72 WITEMY 3 E
% eV AT 3 [IBEHRT = 61T L 22 BB O MIiE
BETIIVWI NS BEMIIRE S ad o7

LA L% 24 HICHRE L 2IMETEEIL LT
% —13 1100 U/ml (124~406) & L& L Tw7-.

FMHOBEHICBITA L I 70707 ) »H
3254 ug/L (230 LLF) & ERLTWzs, —HH
WHOWMEEIL2 L 7% —1250U/ml LLF &

Neurosurg Emerg Vol.22, No.2 2017 129



Fig. 1 SRFehHy B8 CTMRI MRA Hid:

POPa S Nd SN N NNttt g o W g Wt m A il NN A ANAS N

*-:»M\’\" /\M,u VIV Sonll ’vm.ywwﬂ.. N _
ARV A PP IV N s il a vt

WSV S VAV S P e SIS S At

BNt N S Mo A i Nt W«n IS ST SR

A \”/\A“NW\"-/"F—\ ”h'.,/' V"":"\/’!“’ A """“"“\/‘\-* N

AN j\,/‘v\/\v‘\_"‘ﬁ?f ”\f‘um—— TV PN

A e AN Py N A P PN A A AN e B N NI s SIS It

AN s A S A e Tt A g b i ot

Fig.3 % 139 H EEG: generalized diffuse slow
Fie.? #5%H EEG 3 ~ 4Hz 60uV patoxymal sll_o_yv 8 Hz 50 uV @

BS HRE normal EEG & F5lF b7z, Eik L~V E4AVTIM4
A E T spasticity b2t L Tz,

B N NN e P e AT e i Nt (LN IO I
2 g e A e e e AN I i etaeth NP IO

i

B s

e NN — — ——t Adn TR e ) e e
P e 5 s
,,,,,,,, RPN P
o W i -
ST e e
S L S AL
P S e VDS SR S SR P S e o
B T ISP . e R T A s NS

% i A ;s NN T e A S R A AN AN A A AN A AR i N
Fig.4 %46 % H EEG: generalized slow wave

5Hz 2°% 7 Hz 30 £V B 5 %7 spike and wave 7 <
NCSE (s S 7z &Il L 72,

IEF#HEANTH o7z, MY 2 NE 7% &‘@Eﬂfﬁﬁ- REIGERL 72D TH LW REMENIE R SN

B, HORERELEZ RENFE, AR L LEFOEROUFIZNU LR, £5K
L7z 25 HOREREIEMTUEDOED S BLARRDZH, A704 KRV 7uAKR) ¥k

BEMNTH -7z, MEEEOKED - &bﬂﬁﬂn EDFIEIIHIFNC L B8 S RIRIIHESINTE

FCM % {To 72 & 2 A TIIHIMBkFR 7825 95 fH BEMEREEDOIRE Tt L 2o 72

JNERTH Y, CD3+, CD8+ T CD5dim, CD7 dim

DEHDH VY clonality 2S7RE S NFz. 1) 8Bk =

BITREY w\"ﬂ%f% V., T-LGL »* &b 5t NCSE (3 E i a s Ic BWTIEH ST

RThHo7: BURERELHITL-LIAFM \VI2HETHL. BREEOATHEOL2LRITWV

FCM T CD5 CD7 dim T cell Z72® 7z (Fig. 7). &  MNADOZWERREZEOBE ORI Z T 72

féé ZRAHIM PCR T TCR #InFHER cf1, Jr & EZA, B TRDIEVHIHELHL. FD7
2B 14 T clonality 25 ) T-LGL A3 &Eb 7z, DI AR IR Tl iR 2 0 3135 T NCSE Ot o

Db X ) ST oOHfEEEX T-LGL O HAKRE 2 0% 2oREBEMEZIET S L) I2h>Twa"Y,

130 Neurosurg Emerg Vol.22, No.2 2017



1000mg 2000mg

Al®%%@ﬁiﬂ%km%m&*ﬁfu JETE
IS CR B, A, MY, St
DHEL, BRI, e, Wk e L
Twb”. F72, Beniczky 5 & NCSE il i B o
LD HFEZ ft—9 5 H T NCSE Dk D iR
HEAPRBLTWEYY, Lok sy — %
NCSE & § 5222w Tid,
ZVOPBIRTSH %725, Ry - 22y
AL 5 Z LB LEETH LY. NCSE 12
B4 5 EEG AT & L CTIZLLT @ 4 fiAMfahi &
LT % (D Evolution i £ (2) Periodicity J& ] 14:®
Rhythm1c1ty B %@ Spike and Wave Hifi 135 Il #2 5
TH5b
*ﬁN%E@*M%@tLTSmﬂ TORAT
MDFAENy — 2 b L CIRIE, B, =25
AR T 2@ TADARE R { SR EIHR
B H L TANAED V) %D baseline EEG (2
BALH ) oYL LT\wh, F72NCSE D& &
L Cld@4 & mib M FEE R I B MEA iR, il
PR ED ) ©TA» AR ST, Bk &
WHCE & 0 ©FEE M RO 251 EEG 2% & &
FIERE R BT T AE™Y, 4F EFE®7% 5 NCSE
EE, PLTADAR ZHT LINkE % A7 2

EIZEL > TNCSE LW L7, F7:, Chong it
Bk 4 22 &2 AT L C NCSE OB W — ki &

TREEARE LT BT,
BUAGEHTHY, “REEIIHTALALEDR
HAZ & D BERIERDOUF/ES A SN LD, F2EIE
W EEG /XY — U RROLNALEZ ETHY, KIE
Bl LM A 72 LT,

— Wk FE#E 1T EEG 12

W 7S 2 B AE AT
W7

JCS200

F955%H
Bnf

Fig. 6 E#2UH AL MRI #R7E

COTADPAKIZS L TEE 21T GED
T ONVWTARUY TP T7PEY - FX LY ITR
bﬁw&*éﬁlfw\élf NCSE % &9 fl Tl >
VUT XY Y DOBRGI L o TEBESEIICSET
iufmsﬁtWMTéﬁgf{ﬁﬁﬁbﬂété
NTw5b, BROZLELNL, MEREOHRY
T5ZENBERTIIVNETH L. HEIZIZFA
T MM U EOFRTHI L%, KILS
i [MTAPAEFY LYY - TAM] OZFHD
29 YT VAL LR T 1B,

FEBIHWDITANATE LR BIRT HI12H 725
T, TERWFEAZE S NS, SR#EH L7 PER I
RIBTHIFE SNSRI AMPA ZE k% [H
EFTLERTINETORTAPAREIIRE LS
TAER 2 HT 5", Fvy I VERIINRENL
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Fig. 7 ‘BBEHEER Y > /SERIE MG %+t x 1000
MR % #521) V/SEkE 0 5.

HHENBEY,

T, RIFTIIMEHEEERLE 724 7%\ PER T
H 5 HHEYVTIE PER (2 X A SE 128 2 s 75k
R &N 5. Rochracher 513 12 AD SE &, D
9B 11 ADNCSE TOHRGHEHRZHEL T 5.
JREE T 4 A IMZEAd, 4 ADSIBESy, 2 A2%H
HAME | ASREERE, 1 AR AR AR R G iE
Thol:. MWOMTA»ARE 2 ~T7HIEG LT
WT b SE AkfE L T - BEAED B#E 12 PER &
BIEG L72E 25 2 NZ#5 1% 24 R LA O
BEREROUEEZROIZE VD). b 1 A
RAER DELFERTIZ EEG OB EEDOH LI H 1),
% 72, adverse effect b5 T > 72", Santamaria
B LR ZE D & Uil 5 LE BR AR 72 TR IR
EHEEEIOOIA 70— X RS LIRS
fToTWw5h, 2NV 7 U VPA, 70 E/34 ¢
CZP TEEG ¥ L LEV ##5 L T3 EEG &
A3 EEGE L 72 HEIG TR O JE 6112 B v T Midazolam,
Propfol 87> 5 PER * 8mg % 5- L 72 & 2 A
myoclonus (ZfF1E L7z, €D7DMOILTANA
3 CZP, LEV, VPA 3R T TE 2 5 LT 3a Y.

KIZ T-LGL T 5 %5 WHO 7T HE 4 lRIZ L
A S 2R RO %R 6 7 A LU RS 5 KR
Bk ) ¥ SERMTEEE T 5. BRI Y v oskE
D 0.06%% 5D, MEIIRL, BRAICERET
5. ERARIERIZ B M hERD, RFREBETH
DR EALI A, BRI - BT o8
flixEFhchsvbhTwnd, HRIZATOA
R 70 AR ¥ EORBEHIHFITH L. f
6 5 370 ERORRE, FEBIREE CRAE L 2 B0

SEES MRT J2 85 7 ] {5 C A B JE A% A & HURoeE 12
EE T A RO 5 L\ ) I ZE % b 5 R
PREIR THFE L 72 T-LGL D 1 Bl 2 LT 5™,
FARIZ 4 OFREIE LGL O HAKRE 2 e 2w
WCERE LSO THAUREENIEZ N 7272
LEBZEORELEDL L 2L, MREOAKIZ X
LEHMZEE L VWIRRETH D), HEEZHIIRETH
o7z BEITIE, WRE L ORELY ZFHFT LR
bH D T-LGL L ZW L CHIEIZ v, EBIZIE
HIMEkIE L2 B 2727 WIERAIFITH ) [T-LGL
BV & L7225 T-LGL ORIRE L2 655 H
b L, JIE S X 2 DYEHE % monoclonal T
lymphocytosis: MTL & &L T 5", 72751,

T-LGL O FREFE IOV TIdHE b L2, H
# MRI 25 0 720 b L 4 [E1E 2 O FERF 13 R 8
ThbEEZLN KEFMIZBNTIZIELRS
WEPFLNLRETHE, 512, Friddd
—ODUREME L L CRIEEDLDEBEEL T,
PLNMDA &K% EioES N, BORE
MR TH 5. HOREEREOBIEE T1Z
BHEL MRI BHIZLETIE R L, IEER RS H
HEBELTETFORTWA, S5ITEMKIZ 10
Bl & D nHHS A, HLSA, HIBRIED S OBt
AMPA SR A HRE SN TH Y, PER 2%
BhotzZ b &) ZDOTREM % 55 72 0SRE AR
MTITATIHERIIRETH 722, b LESED
NCSE #° T-LGL O HiEE 2 IR TE Th o 72
& LT% PER i AMPA B KHETH Y, 1EH
W2 S BIEDERZ Db O 2 W4 5 72050 %
PHFETE A ELEZ NI, 512, NCSE IR
FTHITAPAZEIZE L TIZLEV, VPA iZh A
ETIIARBEONTELT, 470K 7+—
W, FARY I =) EORBERIIEFAHHED
VA7 DEL, EEMERE D TIERIKRIZ
T5 &) BURIMTADPAEOEHDEIO ST
VWa? ZOERAEIERLANAVOKRTZES L
12K, BEROZL 2B L7\ NCSE IZfEH %
EZRELTbHInEEbh7.

& &

LEV I2H1 2 PER 2 #%& 5 L i ceE %« A 72
NCSE @ 1 f5ll & #E5x L 7=.

132 Neurosurg Emerg Vol.22, No.2 2017



PER (X AMPA XBHKHETH Y, 4 TII%H
WIERFE S D BIEOERZD b 0% IHT 5 72
DOMEFEFETELDDEEZ SN, 72, M
WCHFHIMCTAPARIDHEINTETED, T
AIPADT Y PO —VIZEDEREE 2 5 LED
HDH. SHOMBEHEEIRIZEBT S NCSE Dl
WOWTHE OB LEMIEINS,

AR TRE COLIEH Y FHA.
X

1) Friedman D, Claasen J, Hirsch LJ: Continuous
Electroencephalogram Monitoring in the Intensive
care Unit: Anesth Analg 109 (2): 506-523, 2009.

2) AREAE—, PARER, MEZ i EHE
DHSHIZ BT HEEMETAREE=F ) > 7
WA DA A : Journal of Japanese Congress on
Neurosurg Emerg : 27 (3) 8-11, 2015.

3) Beniczky S, Hirsch LJ, Kaplan PW et al: Unified EEG
terminology and criteria for nonconvulsive status epi-
lepticus. Epilepsia: 54 (Suppl6) : 28-29, 2013.

4) BEHIE AR BRI 20 HREMETA D AR &

NCSE : BRAIN and NERVE : Vol 67 (5) : 585-597,

2015.

5) JKILIEHME, & BB JEEEMETA D AERIKE
S 5 BRI —IR & BFZE D #E | BRAIN and
NERVE : Vol67 (5) @ 553-562, 2015.

6) JKILIEHE : JEEBECTADPAEBKREOHRK &

J%HE © BRAIN and NERVE : Vol 65 (5) : 561-572,

2013.

7) ARHA—, PR, JIRE—, i IR
TAMAERIKRED KB R BRAIN and
NERVE : Vol 67 (5) @ 575-583, 2015.

8 ) Sutter R, Kaplan PW: Electroencephalographic criteria
for nonconvulsive status epilepticus: synopsis and
comprehensive survey. Epilepsia: 53 (Suppl3): 1-51,
2012.

9) Chong DJ, Hirsch LJ: Which EEG patterns warrant
treatment in the crotically ill? Reviewing the evidence
for treatment of periodic epileptiform discharges and
related patterns. J Clin Neurophysiol: 22 (2): 79-91,
2005.

10) IR @, K IUIEHE JF B S MK NCSE ¢
BRAIN and NERVE : Vol 67 (5) @ 545-552, 2015,

11) Huberfeld G, Vecht CJ: Seizures and gliomas—towards
a single therapeutic approach. NATURE REVIEWS
NEUROLOGY: 12 (APRIL): 204-216, 2016.

12) Vandenberg RJ, Ryan RM: Mechanism of Glutamate
Transport approach. Physiol Rev: 93: 1621-1657,
2013.

13) Hanada T, Ido K, Kosasa T: Effect of perampanel, a
novel AMPA antagonist, on benzojiazepine-resistant
status epilepticus in a lithium—pilocarpine rat model.
Pharma Res Per: 2(5): 1-8, 2014.

14) Rohracher A, Hofler G, Kalss G,: Perampanel in

Patients with refractory and super-refractory status
epilepticus in a neurological intensive care unit.
Epilepsy and Behavior: 49: 354-358, 2015.

15) Santamaria E, Sueiras M, Lidén RM, et al: Use of
Perampanel in one case of Supra-refractory hypoxic
myoclonic status: Case Report: Epilepsy and
Behabior: 4: 56-59, 2015.

16) T MIAREERL Y >/ ERPEE MK © NCCON 5 R
REEAA KT 120154 H2 HAM
s BRREERAEE Y & —.

17) Miyazaki K, Ohsaka M, Suzuki Y, et al: CD20 —
Positive T-cell Large Granular Lymphocyte
Leukemia: Case Report and Review of Literature:
Internal Medicine: 48: 1443-1447, 2009.

18) 1PEEME, MOHERTF, =UBEE, 0 ATL FHE
O flower cell % 72872 T MIFE KRR 1) >~/ ¥ERIEH
M 3% (T-cell Large Granular Lymphocytic
Leukemia) @ 1% : MHERBEEFHERS © Vol 12
31-34, 2014,

19) Kawano H, Kawano Y, Katayama Y, et al: Diminished
expression of CD5 and/or CD7 surface antigens as the
first clue of diagnosis for monoclonal T lymphocyto-
sis.: Rinsho Ketsueki, 53 (8): p. 785-7, 2012.

20) Graus F et al: A clinical approach to diagnosis of auto-
immune encephalitis.: Lancet Neurol.; 15: 391-404,
2016.

21) TERMESE © BTREMM S - INTENSIVIST, vol
8 No. 4 : 797-805, 2016.

22) ARHEAE—, mARER, JIRE—  HEEERE
Wi OPEIEL FAT 1 FT NS NOW  No.7
B HI TR O FAE & T~ DISH : 66-74, 2016.

Z B

N5 8k (LLF PER) X, AMPA (alfa-
amino-3-hydroxy-5-methl-4-isoxazole—propionic
acid) ZEMBICHEITL2HBILCADLAFITH 5.
4-[a] PER 12 T (BLF EEG) DY FEEX AT
MR ME R ) > sBkER R (LT T-LGL) 12
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DM Z 2 35V T A THEEZITY, LT
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L EMAA) % 328 NCSE L Z W LIGEMESH D & L
T LEV 2000 mg/day |23 & L 72, E#OUEL <
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IS THEFF L5 43 7 B @ EEG TII MM IX 7 Hz
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Ju=H%A4 b2 b)) — (LT FCM) 6 C5 B &
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TCR Bz FHBER A B, Jr £ b Ik MHET
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[ DWTHIRIEE D 5 \ VI3 RIE RS O] fEtkrE
Zohs [£ #B] PERIZY F 7 A% AMPA
ZEEOINY I VEBIZ L AEMILEABEEL, M
KR &L % W] § 25— D AMPA BERIET
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