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Hyperammonemic Encephalopathy Caused by the c.386+5G>A Mutation in OTC
Genein a Young Adult Woman
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Address for correspondence Noncirrhotic hyperammonemia as a cause of acute confusion remains diagnostic challenge.
Chan-Young Park, MD Deficiency of ornithine transcarbamylase (OTC) is the urea cycle disorder, inborn errors
Department of Neurology, Chung-Ang caused by a defect of the enzymes in the urea cycle, leading to an accumulation of
University Hospital, Chung-Ang University ammonia mainly in newborn. There were very few cases, in which OTC deficiency result in
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hyperammonemia in adulthood. Herein, we report a young adult woman of hyperammonemic
encephalopathy with OTC deficiency, diagnosed by high blood ammonia, glutamine and low
plasma levels of citrulline. Next generation sequencing showed the ¢.386+5G>A mutation of
the OTC gene.
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IFHYoEF L AFEAE doA HEFS Fstd, = A BHAANE, FHNEE, uET 9L dE TS
o)A wiste} oA 7, Aol WA 4 QL Aot HEF,  Fol HRFESHY IYRYoIEFE FUT 4 Ttk a4d®
wot A4S B ARl olF 4 itk ARlolAe diREE 5 tiAPelldisorder of urea cycle metabolism)= 7 &
PERo] Az 7Hg utmyor@Fol sk, 11 Qo A AFEE udHYotEFo g Qg F3AFA 9 &40
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FHe 42l oM0IM OTCRTALS| ¢.386+5G>A SCIHO0|Z Lst TAZRL|0t:EE

HRS e AAA gAFASie 2 Aol Aos) wol AZst 511 vh2o] Mol ZAFS Hej ol Bt 23] glo] 3
oA AL Akl A= 1S =5 BE) A 9)ol 7. A Ea} Acho ur] Ealel T lc)
ARE L 71AATo] G AR 194] ool ZRAUA  olF A YA Wk B A on, Bo] ol
SRS E = SAF0 2 YISt ornithine transcarbam- ) B8 o] oFE O glL Alejolt} k| RAZ7} HASITH
ylase (OTC) 2WFCE 24 Auhe v7bAsty Tgwdor 289 2 ¥ 2957 47139 124 o4 242
3% 1912 sl oS B s A T, RAOT(Fig. 1), HA5A ALl M 150 mmH,0, ¥
87 1/mm’, & 994 283 mg/dL, £ET 71 mg/dL, &

S d YT 118 mg/dLE 324747 719 2 929 A% ¢

19A4] of2p7F A7) EAYSE 94 WiStE AR FFAC]  7F290 pg/dLE A A9 4-5ui7FE AF5sto] SISl o]
gk 9al2 Fotal FA7159] £E7F Aol vhgol & of s B5 2JF57 S-S E IS Alstgou 1+ 4
Hom Agto] A g oM Rotke TE AHE B HEW 59 27 o] Ho|x] okotth(Fig. 2). T} A
ot ABAXZNA HEEH(flapping tremor)& BRI o oA FYHARI Aletuk(heta slowing, 4-7 Hz) (Fig. 3-A)

£ ol 242 QIlTh 7HESEoA 94 BiStE IS Wt & Kol IgRYotdF o= Qg thAF HHF(metabolic

Eo] e gRlE A Fgith A 4-5M13 L 5 encephalopathy) Ietstol] A7 &2 A(lactulose) FF

Figure 1. Brain magnetic resonance imaging of the patients. (A) T1-weighted axial image, (B) T2-weighted axial image, (C) T2-weighted
fluid attenuated inversion recovery image, (D) T1 gadolinium-enhanced axial image. There is no demonstrable lesion causing neurologic
deficit such as confusion.

Figure 2. Abdomen-pelvis computed tomography (A) Pre-contrast phase, (B) arterial phase, (C) portal venous phase. There is no structural
lesion such as liver cirrhosis, portosystemic shunt.
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F0lz Vh2 4R 435 18E NG HHG od

= AT 11 9] w4 APl RS T de
HjAI 4= glo] #HElZtAI (levetiracetam) FoFE 2o]
AZSEoATh U 294 4 DAl HAfolA EF PHHof 4
A& 174 pg/dLE 7Astgon, o4 sy Yash] Ba
9} 7o 2~zo0 2 3EEF9rh 24 yu} AAE FAlolglc
(Fig. 3-B).

Eol 38 g ¥ oF =
of sl EAR7F o4l A, A HSHA] AT
A== o AETZE AR S 1T o X-A 739
2432 APl 7He A
H(next generation sequencing, NGS)< o]-&3t AAA}
Aol FAAd AARE AlFsHITh A9 NGSellA OTC
£ F38ot= f4A 5 386HA =0l A sHA At
71Q1 Fohdo] ofeld o 2 |gHe {2} Hol & Sl 4= 9l
AUtHc.386+5G>A). TS AT EF ofw] At HALOIA] Al
EEd(citrulline)o] 5.82 #Aastyon Z

>

FEM(gluta-
mine)S 780.4% Z7}5lo] B Zd|9] slxti= A tiAA o)
Z 8432 Aol OTC Z2¥S ol 93t 1dHYotd S

Figure 3. Electroencephalography (EEG). (A) Mild diffuse cere-
bral dysfunction. The background activity of both hemispheres
was composed of 4-7 Hz theta activity, which is reactive to eye
opening and closure. (B) Normal EEG. The background activity of
both hemispheres was composed of 8-9 Hz theta to alpha activity,
which is reactive to eye opening and closure.
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Ak ojelule] 74

A4t
E52 G4 A4S AW 2otk

A 9 8YA 24 BF Yol 5 27 jug/dLE A
A w9l W2 dastgon 24 wnt gAolE 4 st
£ 5ol HYURYT. olF WA &0 Ak Alo] U
oFg %8 folstn] BE A& FoIL, SA A glo] 2

oM At T FoAT A+ HERL AFolY T Aol

Lt 8% ool B vt Z7}els ofato] WhEE] 31 9)ck:
o &

OTCE 243]Z(urea cycle) 5 2UE(ornithine)¥}t 7}

vl At d(carbamylphosphate)?] 232 Zujslo] A|E

9L Bote 84F OTC 29 Al 8% AESHo| T4
ofd, 7MY E T AFEEQ] Ao}, SR
(glutamate), SFEHY, &ehd(alanine) 5°] 4= X-

A (X-linked) 9-A2] 714 B3t Q A3]2 & ofjo]c}t23 o]
w2t gkerolEs

0] QJA} oFAlo B

PR

Aol 24 BAlol= EE3 o]
Fol |ItE AT 24-48A17F SRE A A% B, wHEA
TFELL A 92l] WolE Uehli, F¥, S 5A, &R
Aggsto] Algof o]27]% gk’ X QA1) p21.10] HA|ot
= OTCHAA= X-93 §4S Holun 2 o7l /gt o4
oA & JAF & 7Pk olg B &R heterozygote)?l
o] HRlAH(carrier)2] 4 HE-2 EEA|TF HlolE 7H B
A2 allele)®] /93t Aol wheba] Folr| e 417
7 B B AZIE Hol7|® skl FEA o R FA
o] HAEY| %= ekt 718l FAe] FHE Holk UL
5] B AR ehgtont, aichdl Aoy §4 AEHA, 9
4, A9 5ol 23 1Yot F At e EH 4784 5
202 deA Qi

OTC 2SS Fx& A= 2+ AB4(liver biopsy)S
Alg¥stel OTC B4 =5 S4sfoF st=dl, Zdlol= OTCH
ZA212] DNA 42 Aldgsto] EHolE gelsh= "ol
o] 251 QItk OTCHAAIS] A &

l

0

_I

e BTl

d} Hol(disease-caus-



FHe 42l oM0IM OTCRMALS| ¢.386+5G>A SCIHO0|=2 Lst T

ing mutation)= & Hol(public variant)7t
= 4000] 7ol o]2H o] S thF S Al Eot
S E2EH] WES DNAE o]-&35to] NGS
£ Al@staen X 9AA19] p21.19] YA’ OTCHAA
9] c.386+5G>A22] @YU 7] ¥o]7t ERl= Itk o] o]
EE] A EAHOIE cryptic 57 AETO]A ALo]
E(splice site)9] H|&AISI2 QIgt HAHtranscription) I}
oA g FoXith 7+ S ARIA| oA of b
U 79| 2QlE] ¢S Hro] OTC BAHEE Hol OTC 2
5o g g 4= QUSIE SAPolAIA A wol =, likely

pathogenic O & &&%l Ho|c}5?

2 SN 85
of gt HAR= 1= U FAlof= o] FofAA]
LU dHYo} 27 FAetE AEiolA = 1™
o= B3t EF oAl HARIA A EEY 4ot 27
BHl 571 193 A R4 HARolA = dRHE o 2 HEE
A b= 2 2 EAMorotic acid)o] HEE QI o]+ OTCHA
2] #o]& QI3 OTC &49] 7|5 HatE HHF o2 A4}
o o Sl Aok
$- 9] ojHyolAl= OTCHAA =AHol7}
SRIEA] %o} de novo EAWO|E A=Y, OTC 285
745 A9 ojMyrt OTCHAA Aol E 7
HRIARIA] goti= Aol 14 A=ol 5
IYHYoEF oY IFFERIE S ot
AAA S8 B 9 ¥ &42 e A0 R gHYole] &
g 9] 93t A o], oo} vjd-S Z7HA)7|= ok
E(genzoate, HEHE|F0]E[phenylbutyrate], H'2o}A|
glo|E[phenylacetate])?] Fof, B4= ofu]leAbQl of=Ad
(arginine) H% 59 HE X 25 A|Petct’

2 389 = 71-ES o] gl g

H7HA] AR g Holo Fitt A3A 54

o] 43} Qlo] AUt F&=A OTC ZH5o 2

fr

, & 87)AHorotic acid)
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