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Clinical Findings of Phenylketonuria Patients in Korea
Ik Soon Shin, M.D., Dong Hwan Lee, M.D.

Department of Pediatrics, Soonchunhyang University Hospital, Seoul, Korea

Objectives: This study was performed to review clinical manifestations of hyperphenylalaninemia
patients in Korean,

Methods: 178 cases of hyperphenyalaninemia were diagnosed at department of pediatrics, Soon-
chunhyang University Hospital from January, 1983 to August, We reviewed DNA analysis, MR im-
aging, EEG, radiography of the left hand and wrist, bone densitometry (BMD), 1Q test of hyper-
phenyalaninemia patients,

Results: Out of 178 cases, 161 cases were diagnosed classic phenylketonuria and 17 cases were
diagnosed BH4 deficiency. 122 cases performed DNA analysis, R243Q (10.3%), Y204C (9.9%), and
IVS4-1G) A (8.1%) mutations were predominant, 22 cases underwent MR imaging. Varying degrees
of symmetrical high signal intensity were noted on T2-weighted sequences in the periventricular
deep white matter of 15 cases, 23 cases were performed EEG, 12 cases (52.3%) showed ab-
normal pattern, EEG abnormalities showed in 11 cases, On lumbar BMD four of 11 cases (36%)
showed reduced bone density of more than 1 SD. in four of 11 cases, bone age was less than
chronological age by at least one year, 18 cases were performed IQ test. Mean IQ scores was
84+21 6. Among older than 15 years (9 cases), Mean IQ scores was 72+21 2 PTPS deficiency
was 14 cases, DHPR deficiency was 2 cases, and GTPCH deficiency was 1 case,
Conclusion: We confirmed there were varieties of DNA mutations, And MR imaging and EEG were
nonspecific in PKU patients, Older children showed lower 1Q score, Low phenylalanine diet prevents
brain damage in PKU patient, Not only first few years of life but also lifetime, Keeping low pheny-
lalanine diet is important,

Kew words: Phenylketonuria, Clinical manifestation
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t}. BH4 A&= $bo} & 6—pyruvoyltetrahydropterin
synthase (PTPS) &% $ol= 14
ridine reductase (DHPR) A<&% $ok= 29, Gua-
nosine triphosphate cyclohydrolase (GTPCH) 2
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Table 1. Subtypes of 178 Hyperphenylalaninemia

Patients
HPA patients
(N=178)
Classic PKU 161
BH4 non responsive PKU 134
BH4 responsive PKU 22
Benign HPA 5
BH4 deficiency 17
PTPS deficiency 14
DHPR deficiency 2
GTPCH deficiency 1

Abbreviations: PKU, phenylketonuria; HPA, hy-
perphenylalaninemia; BH4, Tetrahydrobiopterin;
PTPS, 6 —pyruvoyltetrahydropterin synthase,
DHPR, dihydropteridine reductase; GTPCH, Gu-
anosine triphosphate cyclohydrolase
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Table 2. Magnetic Resonance Imaging Findings in 22
Phenylketonuria Patients

MRI Findings No. (%)
Normal 6 (27)
Abnormal 16 (73)
Mild" 12 (75)
Moderate " 3 (19
Severe' 1 (6)

*High signal intensity on parietal periventricular
white matter in T2 weighted image

High signal intensity on parietal periventricular
deep white matter in T2 weighted image

High signal intensity on parietal and frontal pe-
riventricular white matter in T2 weighted image

Table 3. Electroencephalographic Findings in 23
Phenylketonuria Patients

EEG Findings No (%)

Normal 12 (52.2)

Abnormal 11 (47.8)
High voltage slowing 5
Slow background activity 2
Focal spike & sharp wave 2
Multifocal spike 1
Hypsarrythmia 1




tol7F QISITh sk A5 A7) athes, &
9] AA#e] AAE A7t p=0.236, p=0.109=
oJgt xto]7} glith(Table 4).
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Table 4. Correlation of Treatment Adequacy, Bone
Age, and Bone Density in 11 Phenylketo-
nuria Patients

Bone Age

Treatment Osteoporosis

Normal Delayed
la 4 1 0
1b 0
2a 3 1 4
2b 0
1: Early treatment group
2: Latetreatment group
a: Goodcontrol group
b: Variablecontrol group

Table 5. Intelligence Quotient Score According to
Ages and Genotypes in 18 Cases of Classic

Phenylketonuria
Age (year) 1Q Genotype
26 29 IVS4—-1A>G/?
22 45 Y204C/Y325X
24 66 ?/?
10 66 W187X/Y356X
25 78 R243Q/A345T
19 80 IVS4—-1A>G/?
16 82 ?/?
19 83 ?/?
6 85 R241C/R243Q
19 91 IVS4—-1G>A/R243Q
9 92 IVS4—-1G>A/A259T
19 97 ?/?
11 99 IVS4—-1G>A/A259T
6 101 Y204C/Y204C
8 103 R241C/A259T
5 104 R158Q/R243Q
7 107 R241C/A259T
9 108 IVS4—-1G>A/R261X

HOoR A xRt o wA JEReh 5k 154 o]
9] Ztoto] A5 5rellA] AAAAE Hheglon 1
oA okAH A TS FARSITH(Table 5).

5. |RTXL At

TR HANE Alde 12279 diy f-3dA)F 24470
T 91.4%<1 223719 Wiy FAA M F 6071419
Sdol7E AT HAR FHAA ARl F
243WA arginine®] glutamine % ¥ R243Q =
AHol7} 10.3% % 7H4 Wekar, 20494 tyrosine©]
cysteine© 2 vl Y204C EAWHol7} 9.9%% FH
Az o] A ATE ot {44} intron F-$19] in—
tervening sequence ol Edwo]7} w3 [VS4—
1G>A Wol7} 8.1%¢l14] VFebstth(Table 6).
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Table 6. The Spectrum of 223 PAH Mutation Alleles Detected in 122 Hyperphenylalaninemia Patients

Alleles Alleles Alleles
Genotype B —— Genotype Genotype
N % N % N %

R243Q 23 10.3 C442—-1G>A 2 0.9 G332Q 1 0.4
Y204C 22 9.9 C441-1G>A 2 0.9 R261X 1 0.4
IVS4—-1G>A 18 8.1 R111X 2 0.9 G239S 1 0.4
Y356X 15 6.7 165T 2 0.9 P69S 1 0.4
R241C 15 6.7 A345T 2 0.9 R261Q 1 0.4
A259T 13 5.8 IVS10—-3C>G 2 0.9 Al111X 1 0.4
T278L 9 4.0 1L.95del 2 0.9 H107R 1 0.4
R413P 8 3.6 A447P 2 0.9 G247R 1 0.4
V388M 7 3.1 C1172G>T 1 0.4 G344D 1 0.4
259C>T 7 3.1 R408Q 1 0.4 Q419R 1 0.4
Y325X 6 2.7 L255S 1 0.4 V423A 1 0.4
R176X 5 2.2 N207D 1 0.4 272A>G 1 0.4
IVS4-1A>G 5 2.2 G103S 1 0.4 347A>G 1 0.4
P281L 5 2.2 A202T 1 0.4 155A>G 1 0.4
S70([del] 4 1.8 T266R 1 0.4 N52S 1 0.4
R53H 4 1.8 R158Q 1 0.4 317C>T 1 0.4
IVS10-3C>T 3 1.3 D84Y 1 0.4 P87S 1 0.4
S3911 2 0.9 L48S 1 0.4 T106M 1 0.4
R243G 2 0.9 13061 1 0.4 C85R 1 0.4
IVS10-14C>G 2 0.9 W187X 1 0.4 P172L 1 0.4
@ A ATe] BN WSS Mol MRE B H9F AR AN So|d WA} LRz ol 5]
I it ol HAdEEd FAstaAl] Ay so% daehdo] tiatEA] k1l AWM O R phenylacetic acid
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