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A Case of Lethal Neonatal Type Carbamoyl Phosphate
Synthetase 1 Deficiency with Novel Mutation of CPS1

Seung-hyun Suh', Yoo-Mi Kim', Shin Yun Byun1, Seung Kook Son'’
Seong Heon Kim', Hyung Tae Kim?, Gu-Hwan Kim®, Han-Wook Yoo®

Department of Pediatrics’, Department of Cardiosurgeryz, College of Medicine,
Pusan National University Children's Hospital, Yangsan
Medical Genetics Center’, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Korea

Carbamoyl phosphate synthetase 1 (CPS1) deficiency is an autosomal recessive urea cycle disorder
which causes hyperammonemia, CPS1 is the first enzyme step in the urea cycle and almost patients
present their symptoms during neonatal period, We report a case of CPS1 deficiency in a boy who
developed symptoms including lethargy and seizure at 3 days of age, The ammonia level was up to
2,325 pmol/L, sodium benzoate (250 mg/kg/d) and high calories of both dextrose and lipid was
promptly administered, Central access by experienced pediatric surgeon and emergent continuous
hemodialysis by pediatric nephrologist was performed within 3 hours and ammonia was less than 100
pmol/L at 5 days of age, Currently, he has showed excellent response to treatments including sca-
venging drugs and a low-protein diet, Despite of diffuse increasing signal intensity on cerebral white
matters and basal ganglia on brain MRI, his development and weight gain were good at the last follow-
up at 11 months of age. Molecular assay of the CPS1 gene demonstrated that patient had compound
heterozygous for ¢,1529del (p.Gly510Alafs*5) in exon 14 and ¢.3142-1G)C (IVS25(-1)G) C) in intron 25
and exon 26 boundary, The splicing mutation was novel mutation and inherited from patient's mother,
Here, we report a neonatal lethal type CPS1 deficiency patient having novel mutation,

Key words: Urea cycle disorder, Carbamoyl phosphate synthetase 1 deficiency, CPS1, Hyperammonemia
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2ot FEAARE A 718 AR 9 VA 255 4
galgith Alge Aurd k= W& 30,960/mm’,
SEF=n 12.2 g/dL, F4% 146,000/mm’©] AL
Aslsr AAelA ded o] g a/olATtH ol Exlo] &
2 67/26 TU/L, 428 4/Ad0FEd 4.3/0.96 mg/dL,
YEH 144 mM/L, Z¥ 6.2 mM/L, €54 3.2 mg/
dL, Z 7.0 mg/dL, 91 9.5 mg/dL, C—WFgh
0.07 mg/dLelglon, Ty 7fAEMS pH 7.45,
pCO2 19.4 mmHg, pOs 214 mmHg, HCOs; 13.5
mmoL ©]{th. R Yok= 2,146 umol/L (87 W9,
<100 pmol/L) & 1QtEYo}dFo] ERIE Gt} d I
HjeF A, AW e AAF Al8Ete] SA O R ERlY
gt 1t Yold S ef o3l sodium phenylbuty-
rate, sodium benzoate 27} 250 mg/kgE ¥l ¢3¢
Sl SA B8 thE el ST A $

53 F¢ 5= 8-10 mg/kg/min® S5t
FH-27 F31 stel BAS Hgk 4 Au Aol
737 @] o] FojH 3 &4 AdhAl & (CRRT: con-
tinuous renal replacement therapy)©] 1E Yol
S FlE A AARE wel] AJRFE QL X454 AlA]
QL 12A7be] dELok= 858 umol/LE FAAaE o

% dopamine, dobutamine, epine-
phrine 59| A< F5HA ARGl Basiial F 22Ukt
A&sto] A% 5Y A $RU o}t 114 pmol/LE 7HA3}
o] A&A AdAl 8 & FHste] AT o o
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butyrate 250 mg/kg/d, arginine 150 mg/kg/d) .=
WA T Ak Aol T4 484171l 0.25 g/kg/d
HH Al&ste] AA38] 1.5 g/kg/dE T3l Y
o= 100 umol/L "]¥ke.Z {A|E T 1ol
S WA Al Mg DA o)Al 4] AiE 25
9l 2,861 umol/L (4, 246-1,182), ¢ehd
2,385.4 pmol/L (WS, 143-439) % =%l Al
EEY 7.3 umol/L (§7FHS], 10-45) & 4, of=
7I'd 43.6 umol/L (47349, 6-140) 2 7dol3ith
(Table 1). 221 orotic acidi= 0.61 mmol/mmolCr
(79, 0.2-6.0)% 7delqleh CPS1 295+
A R 0w gRlEt] Q] Haal Fostel T
N AF g DNAE Foask AuteS AlE
% CPS1 #4412 387l exon % exon—intron boun-
dary®] 971 MEE& 43813 exon 149014 ¢.1529
del (p.Gly510Alafs*5) 3} intron25—exon26 boun-
dary®lA] ¢.3142-1G>C (IVS25(-)G>C) ERe]
g 247} R8It Fig. 1). ¢.3142-1G>C (IVS25
(=)G>C) HHol= o]def] By Ho] gl M2z =
Aolgley. FR FA2 FAS AIFSAUIL ¢.1529
del ¥ol= oA ZFE Fafstdla, ¢.3142-1G>C
Hol&= ojmurt 7hzl A& ERIsHict.

A% 17l TR olEF e Adgle] =3 A
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sl o]%- oY 57 F A 370 Al Eschere-
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L) o R 743 A AE 9 YJAAEE Al
QI 7 HAbelA = g AR gl
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sl oA A Bgav] AF 67480 I 9
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Splicing acceptor site

G.[1529del]:[3142-1G>C)
(p.|Gly510ATafs*S]; |/splicing])

S=GandC

carbamoyl phosphate synthetase 1 A3 14 —

ae/oroshelo] Eofo] ezlo] fds

ZZEM 431.4 umol/L, o}=7)
A1 99.2
M ol g4
3om (Table 1) tf % %] tf

Fig. 1. A partial sequencing of CPS1 in patient showing compound heterozygous for c.1529del (plGly
510Alafs*5) in exon 14 and ¢.3142—1G>C (IVS25(—1)G>C) in intron 25 and exon 26 boundary

(A). Segregation analysis demonstrates each mutation inherited from patient’s parent (B).

Table 1. Change of Biochemical Finding and Growth Parameter in Patient with Carbamoylphosphate Synthetase (CPS)

1 Deficiency

Parameter (unit, reference range)

At diagnosis (3™ days of age)

At latest visit (10 months of age)

Ammonia (umol/L, <100) 2,325 24
Citrulline (umol/L, 10—45) 7.3 5
Arginine (umol/L, 6—140) 43.6 99.4
Glutamine (umol/L, 246—1,182) 2,861 431.3
Alanine (umol/L, 143—-439) 2,385.4 294.3
Valine (umol/L, 86—190) 207 173.7
Isoleucine (umol/L, 26—91) 63.5 52.5
Leucine (umol/L, 48—160) 152.1 99.2
Urine orotic acid (mmol/mol Cr, 0.2—6.0) 0.61 Not done

Height (cm)
Weight (kg)
Head circumference (cm)

53 (50-75" percentile)
3.5 (25-50" percentile)
35 (10—-25" percentile)

67.2 (3" percentile)
8.9 (25" percentile)
42.2 (3" percentile)
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Fig. 2. A axial T2—image of brain magnetic resonance
image (MRI) of patient with carbamoylphosphate
synthetase 1 (CPS1) deficiency showing increa-
sing signal intensity diffusely on bilateral cere-
bral white matter, basal ganglia and thalamus.
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Fig. 3. Clinical course and serum ammonia levels of the patient with carbamoylphosphate synthetase 1
(CPS1) deficiency in acute phase and chronic phase.
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