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Korean Experiences of Citrin Deficiency: Seven cases of
citrin deficiency and nine major mutation screening in

newboms in Korea

Ju-Hyun Kim, Gu-Hwan Kim, Han-Wook Yoo
Department of Pediatrics, Medical Genetics Clinic & Laboratory, Asan Medical Center,

University of Ulsan College of Medicine, Seoul, Korea

Citrin deficiency resulting from mutations of SLC25413is associated with two major clinical
phenotypes; neonatal intrahepatic cholestasis caused by citrin deficiency (NICCD) and adult-onset
type 2 citrullinemia (CTLN2). In Korea, 7 cases of citrin deficiency have been diagnosed based
on biochemical and molecular findings. Four NICCD cases were identified by newborn screening
using MS/MS or presenting symptoms like cholestatic jaundice. They are all males, presenting
with  conjugated hyperbilirubinemia, elevated liver enzymes, hypoalbuminemia, mild
hyperammonemia, elevated citrullin, methionine and threonine. All of them have been
spontaneously recovered from hepatic manifestation by the age of 6-8 months. Mutation analysis
has been performed using their genomic & cDNAs obtained from skin fibroblasts. They turned
out to be compound heterozygotes carrying each of 851del4, IVS11+1G>A, and IVSI3+1G>A.
Three CTLN2 patients were identified. Two adult male patients presented with a sudden loss of

consciousness, seizure, vomiting, hyperammonemia and citrullinemia in their twenties. They
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carried an IVS13+1G>A, 851del4, and IVS11+1G>A mutant alleles. The other CTLN2 patient

was 52 year old female patient, manifesting lethargy, altered consciousness, irritability and

hyperammonemia. Similar clinical symptoms had recurred at the delivery of first and second

babies in her past medical history. She was managed by hemodialysis and survived with

neurological sequellae. Also, we screened the presence of 9 common mutations in 500 Korean

newborns using dried blood spot of filter papers. Only a allele carried 854del4 mutation. In

conclusion, the entire picture of citrin deficiency in Korea including incidence, genotype, clinical

features and natural courses, is still vague at the present time.
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Sequential changes of serum amino acid profiles

(Case #3)
1000
900 -
800 :
=~ i
© 700}
E N
£ 600
-]
G 500
]
o
2 400
E
Z 00
200 |
100
0 ) -
0 1 6 12 20 24
months
Sequential change of liver function,
plasma galactose and ammonia
(Case #3)
/L T-Bil(mg/dL) Galactose(mg/dL) Ammonia(umol/L)
1400 - ) 5. , %00
120 " -l o
i 16 @
1000 L n
it 12 g ASTUL -;°°
x \ o AT = o Gy
0 \ —e—AP UL Py —+— Amonia uTdL
y 8 THILmyd | o
y L3 :
400 v 6 i ®
4 " ©r i
= 2 8t ) 0
0 - 0 oL,A,,_,,,AJ:;—::f:,H. Y
0 1 3 & 9 12 20 2 o 1 3 6 85 12 2 M
months nuths

- 101 —



o

o

oy

CHAHR S &t35IX Hied MI1Z, 2006

2. B0l MMOO|A Q| citrin deficiency B9
Ho| KOIX} Hix
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Summary of Citrin Deficiency Cases in Korea

Cases Clinical Age at Presenting Symptoms Biochemical findings Mutation of Outcome
Phenotype | DX/ Sex SLC25413
1 NICCD Newborn/ | Picked up by MS/MS Hyperammonemia, ¢.1177+1G>A | Resolved by
Male hypercitrulli ia, galact 9months
2 NICCD Newborn/ | Picked up by MS/MS Hyperammonemia, ¢.1230+1G>A | Resolved by
Female hypercitrullinemia, galactosemia, 10 months
cholestasis, hypoproteinemia
3 NICCD Newborn/ | Picked up by MS/MS Hyperammonemia, ¢.852_855del | Resolved by
Male hypercitrullinemia, galactosemia, 12 months
cholestasis, hypoproteinemia
4 NICCD 3 months/ Cholestatic jaundice, Hyperammonemia, ND Resolved by
Male gray-colored stool hypercitrullinemia, galactosemia, 5 months
cholestasis
5 Adult onset 28 yrs/ Loss of consciousness, Hyperammonemia, ¢.1230+1G>A Recovered
CTLN2 Male vomiting, seizure hypercitrullinemia without
sequellae
6 Adult onset 52 yrs/ Altered consciousness, Hyperammonemia, ND Neurologica
CTLN2 Female lethargy hypercitrullinemia, -lly
hypoargininemia handicappe-
d
7 Adult onset 38 yrs/ Altered consciousness, Hyperammonemia, c.852_855del/ | Recovered
CTLN2 Male lethargy, hepatitis hypercitrullinemia c1177+1G>A ::I;:':::
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