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VPA induced hyperammonemic encephalopathy @ 1 {5
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Fize 7 EEREIRES L TV 72. Babinski SCHHE I BE#E TR
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MM AT i WBC, CRP @ FH137 <, /MR
13.6 X 10%/W L AL L C\va72. AST, ALT, ALP, y-GTP ®
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1372 <, Na, KIZBERMECTHo72. D &1 < —1d 8.2 ng/ml
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13 543 pg/dl (FLHEME 12~66 pg/dl) & BfiiCd -7z, VPA I
FIREEIL 36 pg/ml & IEEFIPHINTH o7z, 72, ABEHES H
ENZBHN L 722 TR )V =5 & 41.6 pmol/l (FEHEME 45~
91 pumol/l), 7 ¥ NHIV=F >~ 54 umol (F:HfE 6~23 umol/)
EILTF 2R, #EEES V= F 213 36.2 umol/l (FEHEfE 36~
74 umol/l) THh o7z (FERITABESR 12 H B IZHIB).
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BHIE CT (Fig. 1) @ AR 1 HHIZWHES 2 RE 280 7%
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RO 2 720, SRMEoRRET R L E 272 A
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IR S B & R, FLAIR W% C 28 o lE &b %
7z ABESE 40 H HIIX ABERS & Ml L < el o ISl
w7

Bl ARBEtR, M7 RS TIUEICH LT, HASHT 2
J ERBHNESTE 500 my/ H 2 fkf L, 7SV 70 R 25
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TURT F = I L DEF AT o 72, ABEREORS R C VPA Il
FIEEEIZIE RPN TS - 724%, |7 ¥ E= 7 IIE & VPA O
FEAACHY) OEREHIRREEALIZE G- LT b LI L, 55
A9 ML 8™ & AT (continuous hemodiafiltration; CHDF) % 24
REAAT L7z, NH,; 1 ZAPESE 2 HHIZ 603 pg/dl £ T LA L,
CHDF {71412 200 pg/dl FEEE F TIUF L 72 A%l A5 eV 72,
VPAIZ X BIEHIME S Vv = F » RZIEDIREEALIZE S L Tw»
LR E Z, ABESHHASE38HHETCLRA V=
F2,000mg/ H&E%G- L7z, #IV=F Uitk & ) NH, ik
IEEAL L7278, BEOMEREE?RA L, [KEVRM, 8
FEIE AN % AT\ RIS AR L 72,

15t day
12th day

2"d day
26t day

7th day

Brain CT on 1 to 26 days after admission.

(A) CT on the first day after admission shows no remarkable change. (B)-(D) CT on 2 to 12 days after admission shows diffuse cerebral edema.

(E) CT on 26 days after admission shows diffuse cerebral atrophy.
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ZHbN5.

VHE DFEAE A J1 = X LI 22 HA% 7%, VPAIZ X 5%
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(Fig. 3). #IV=F VIZ{BIHEHEOI Fa v K1) 7INANOHLY
IABIZEZETH Y, IR pERALIC B W TEE R &EH =
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TV CoA LT IE, REV A 7 MICBIT 2 HHERECTH S
CPS-I (carbamoylphosphate synthetase-I) itz FE T 74
N-7tF 7% 3 Uk (N-acetylglutamate; NAG) O AL
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Fig. 2 Brain MRI on 1 to 40 days after admission.
(A) Diffusion weighted imaging (TR = 6,000.0, TE = 73.0) on the first day after admission shows high intensity areas in the bilateral fronto-
temporal cortical resion. (B) FLAIR imaging (TR = 11,000.0, TE = 94.0) shows cerebral edema. (C) FLAIR imaging (TR = 11,000.0, TE =
94.0) on 40 days after admission shows diffuse cerebral atrophy, and high intensity areas in the white matter resion and basal ganglia.

Glucuronidation

B-oxidation

Glutamate
\

NH3+HCO,+2ATP

0

2-enIVPA /4: NAGS \

acetyl-gulutamate ‘

Carbamoyl phosphate
synthetase I (CPS-1)

w-oxidation .-~

”
4-en-VPA |"

L
l Propionic acid metabolites

Fig. 3 Metabolic pat
VPA: Valproic acid, LCFA: light-chain fatty

Carbamoyl phosphate

Citrulline

Urea cycle

hways of valproic acid.
acid, NAGS: N-acetylglutamate synthetase.



VPA induced hyperammonemic encephalopathy @ 1 {5

k. MAOT VEZTIIIREYA 7V EfET, RELLT
RSN 207 Y BT RBOWBAIC LV ET v E
STIMEERRTEZEZHONDL VY. VPAILL AL =F Vi
FERTOMEL LT, N7 af Vhv=Frt L TORN
DR F RIS COH N =F V2T IV H IV =F > FILIL
BF, WV TaA VAN F LB ANZTF U TR
R—% —DHE, ATP EA T & ATPIRER I V=F > + 5
VAR = — RN X BRI O 7 EE 5
gy,

AT, VPA O/NEEIZB T 5 o BRILIC X A RHEED T
® % 4-enVPA & 70 ¥ VRN CPST A BHET 5 & &
W F72, VPAOHRRIREW TH B0 704 )b CoA I
NAGS (N-acetylglutamate synthetase) % Bl L, N-7tF )L
TIVE I VEEEBAT %/ L C CPS-TEHIK T ORKAIZ 7% %
LEZLNTWE Y, Zofl, VPADI Fa > FY7TOP
LI £ BRI E CTdH 5 2-en-VPA b iFEICEA S L Cw»
ranzp

VHE ®') 227 & LT3, VPAIRSE, FEFLENODH
LMCTADAENH (72 NV —), 7= A~
HVNTEE )R P ET<— OB Y0, Bl 2
PHE SN TV D, FETERZETH ) Hv=F > D%
POAT BHREND %, SENRPEAEICL 2 V=
FURENELRT o772, BT VES T MENEE(L
L72TREMEASE 2 5D, GEIE/ SOV 7 OO RN 2
ZRWEHI N =T Y RZIEIIET B I N =T VRIS ERTH
BT HMENS VY, EREGIIIMALENRE D LHE S
oW REITIIABESE 7 OH T CHFAEHSEET 3 /B

59 : 261

RN PG L72hS, REHFA 7 VHEESNLRFEER E 2
LE FUNSTBEAMIZE o TT Y ES T HEERER LA
25, F72, ABRBOEFFTWNALET Y EZTIL
FEOWER T CTh o 721 BetEDd 5 .

KRB CRERG 72 I HH] Th O RN CERHEE S E T
VHE % 384 L7208 Ch 4. W LIS7- 8P T oA HIZE
V7% VHE JEGI % IR L7 (Table 1). 4E#i3 14 i ~61 7%
T VPA #% 5813 500~1,500 mg/ H #£ £ 72 - 72. VPA & 5
PHIHEE TOMMIZ7 H~10 7 AT, &r AMOWRET
L IED W R A H H. NH, 1 62.1~411 pmol/l (1 61 1%
289 pg/dl”) TH Y, ABNIBEIRE B L T NH, A& T
ol FERIBEE, FRER SELZETHY, HFEE
FIEOARTHRE LGS 3 BlH Y, MEN % L3 s L 76l
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Table 1 Reported cases of valproic acid-induced hyperammonemic encephalopathy in adult patients treated with valproic acid (VPA) monotherapy.
VPA dose  Dosing period NH; serum
Age/Sex (mg) for VPA concentration Symptoms Treatment Reference
56y0 F 800 10 months 289 pg/dl nausea, generalized VPA stopped, lactu-  Nakazato Y, et al.”
convulsive seizure and lose and branched-
consciousness disturbance chain amino acids
l4yo F 1,000 restarted VPA 184 umol/! dizziness and hemodialysis Tsai ME et al."”
at 3 weeks ago general malaise
17yo M 1,500 5 months aggressive behaviour reduction Mangewala V, et al.””
towards self and others in VPA dose
19y0 M 70 umol/! change in mental status VPA stopped Velioglu SK, et al."¥
35y0 F 500 6 months 200 pmol/ coma (post operation hemodialysis Kumar, et al."”
of meningioma)
47yo M 411 pmol/l coma Hantson P, et al.2”
60yo M 500 10 days 62.1 umol// disorientation, slowness in  lactulose, L-carnitine, Sousa, et al.*”
speech, somnolence, and  metronidazol, complex
hemifacial myoclonus B vitamins and
levetiracetam
61lyo M 1,200 3 days before 181.6 pmol/! coma lactulose, vitamin B, ~ Guo X, et al.*”
and 4 days after and L-arginine, clysis

operation

with vinegar
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Abstract

Valproic acid-induced hyperammonemic encephalopathy
in a patient receiving valproic acid monotherapy

Hidetada Yamada, M.D.", Takeo Shishido, M.D., Ph.D.”, Tomoya Mukai, M.D., Ph.D."”,
Mutsuko Araki, M.D.”, Hiromitsu Naka, M.D., Ph.D."” and Hiroshi Tokinobu, M.D."

YDepartment of Neurology, Hiroshima Prefectural Hospital
“Department of Neurology, Hiroshima University Hospital

A 79-year-old female was diagnosed with epilepsy because she experienced loss of consciousness twice in January
and February and then had a seizure in June 2016. She was treated with 800 mg sodium valproate (sustained release).
After 3 days, she experienced loss of appetite, and more than 3 days later, disturbance of consciousness. Serum valproic
acid (VPA) concentration was 128.3 pg/m/ and serum ammonia was 404 umol/l. Cerebral edema and status epilepticus
occurred. Severe neurological dysfunction remained, even after treatment with continuous hemodiafiltration and
levocarnitine. VPA is widely used for the treatment of generalized epilepsy. VPA-induced hyperammonemic
encephalopathy is a rare but serious adverse event of VPA. Thus, we must pay attention to serum ammonia levels when
using VPA, even VPA monotherapy.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:258-263)
Key words: valproic acid-induced hyperammonemic encephalopathy, hyperammonemia, drug-induced carnitine deficiency




