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Clinical Findings and Gene Analysis of BH4
Responsive PKU Patients in Korea

Minhee Rhee, M.D., Jiwon Kim, M.D., Jeongho Lee, M.D., Dong Hwan Lee, M.D.

Department of Pediatrics, Soonchunhyang University Hospital, Seoul, Korea

Purpose: Phenylketonuria (PKU) is the first inherited metabolic disease of which treatment is known,
We performed this study to find out clinical symptoms and prognosis of tetrahydrobiopterin (BH4)
responsive PKU patients and genetic relation,

Methods: Clinical, biochemical, genetic analysis were done retrospectively in 23 patients diagnosed
BH4 responsive PKU in Soonchunhyang University Hospital from March 2000 to September 2012,

Results: Patients were classified to mild

hyperphenylalaninemia and mild phenylketonuria with initial

plasma phenylalanine level below 20 mg/dL. After BH4 loading, blood phenylalanine decrease level
ranged between 37% and 99%. Initial treatment with low phenylalanine formula or BH4 was started
before 2 month after birth except 2 patients, And one of them resulted in developmental delay in
language and social activity, The others showed satisfactory progress without developmental delay. In
genetic analysis, of 46 allele, R241C allele mutation was identified most commonly (41%), R241C/A259T,
R241C/R243Q, R241C/V388M, R241C/T278| was detected in 5 (21.7%), 3 (13%), 2 (8%), 2 (8%)

patients, respectively,

Conclusion: R241C mutation was detected most frequently in this study group and R243Q mutation
which is known to be prevalent in Korean PKU patients was found in 4 patients (8.6%).
Early diagnosis and treatment is important in PKU patients,

Key words: BH4 responsive PKU, Tetrahydrobiopterin
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gt2ololH, o] FellE Al BHA tiAbE S 2 STk @] FRkE A7t 17 o AAERAE
£ AdAERT oldelE BH4 FojA] v Holx E&3A = ATt Azl digt el 4 e
A7) ole] o]E, BH4 ¥HA HAdAIERFol2} o) 5 ddduid s Ar1dom AAksta s
I AAEHA AdgEid AHE Algtalor sh= A9 et Alslel)
9] BH4 585 3l g5 dddeid 555 24T
4= 9lo] FQ3ltt o] AAES EHFYSL A& | i)
B Aoy add) AL E8]Yelx] BHA WA
HAAB LT OZ Adkd s 2399 e 4 238 & 19S ALt A4 BF wHAtolR Hlojyt
TR A AP e sl o7 A8 on, EAAFTE Aol IAHA &2 7THE AT
3l Ht 3,120 g% 25-50 percentile Fxol 3%
Chat & b Epii=g
Aol A AAA Hdehd 4= 4.0 mg/dL
2000 32%E 20129 927 AT A oM 19.4 mg/di7HA] ThFstgia, B awsddebd
Y DoAY AL SYE WEske] b 57 A2 dAdAE Sl Faksiet. Table 1¢
UABRRTOE dd A4S 1Y, 1437 ddA A=Y A A voloh 27] "F dddEid 55,
s 1567, BH4 W83 dldAlER=T 23%, PTPS A HEEA, 4830 DHPR 84% A SRS 4
(6 pyruvoyl—tetrahydropterin synthase) 2= 9 g allEokt
o, DHPR (dihydropteridine reductase) A3% 1 BE oA F32F B45 519 2 (Table 2),
™, GTPCH (Guanosine triphosphate cyclohydro- HAE 7 Ao F 241A>C7F 718 wka &
lase) A% 170] 3131oH, o]F BH4 wH5-3 #Hd A5 T YAIAGE A5 F TANA FLsH
AERTOR Add ks 2349 War5s 5F R241C/T27817F HAH L, ol dANE 4 =ol
Aow zAlslolch AR, 4 22 Zd Al AA A& R241C/A259TE 47t Blo]7} A E Qi
TR} A2 Hol, A#o} aAA {5 59 ¢ 1789 BRpol|l A AFrsode] vER e, o] k=
o dhsll FAFoiTt. 23% BT =lo)la ot AT 3FA ) EP delA] AlddEid 14 mg/dLE 7
7} 16, ofolrt 7Holl o Ayt PA] AR I ool A7 AR RS g F SFEF Hovt
A 219004 7TAIZEA AT AT 124 2oz [y ofo] BH4 5§ &
BH4 ¥-38 dAdAERS] I Ao} tjato] Hddehd F% 83% Faste], S 35U%FFH
2 AERAL, "3 olu| i AREA | BH4 FabaARe A BH4 &8 A&sela, @A 28.5 mg/kg/day = g
H E9 24, DHPR 9% A Y /302 245 Al s 5 MY LEHOR HE Folrt
ato] o] Folfrt Nk YA B AHEolAl BH4 71 9] 54 E BHA A8 A1F A17]9}F BH4S
F-5AE Ao} tiatel i AL FA ofw]ARE AME g3 A 278 Table 3ol Qoksith 7 <k
A AR FE A, 237 1279 #x= =9 AHE 8%l 1.3 mg/kg/dayellA 28.5 mg/kg/
o)X} DHPR €4EE 574381l 2094 A HH day7}A] tfekst Ao wol ) whr} ofFof o] Wh-g-
A& Aot sl BHA FsHaAbE A8, o] AolghS & Uk 238 F 1H2 A AEE
BH4 ¥H$-E s dAlERFo R Add gxj= ESR AlZkgE A7) 9h A5 o] FaEkA] ke ofo] & T4
 §lo] BH4 E-87ke 2 X matd el wd et 74 B A4 HYg A 5 Adeed & 10
d FAE A, o5 Sal o= A 8% mg/dL e, BH4 Fat7A M) BHASE F 12417k
A4sta, Ao ks E5FERE Bs|x o) 9 9% dddeld F%E 65% 7Aske], BH4 A& A
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Table 1. Laboratory Data of BH4 Responsive PKU Patients at the Time of Diagnosis

Phe (B) . . .
Patient _Age at_ Sex newboy n lo]?;i?lg Ne((r)rll)rforll;rln(()y) Bl?n?iéi?mg) alzt}il\iltay
number diagnosis screening test creatinine) creatinine) (nmol/min/mg Hb)
(mg/dL)
1 50d M 10.0 + 4.78 4.91 -
2 7y 6m M 10.0 + 1.75 8.81 -
3 ly 7m M 194 + - - -
4 21d M 5.5 + - - 3.3
5 2m 7d M 7.1 + 5.89 2.25 2.19
6 1m 7d F 5.8 + 9.43 10.13 9.2
7 5m M 4.0 + 0.31 3.24 3.4
8 1m 5d M 10.3 + 7 7.37 -
9 1m 10d M 11.5 + 5.32 1.97 -
10 1m 14d F 10.4 + 1.82 2.09 3.2
11 1m 10d F 10.8 + 6.11 2.42 -
12 1m 7d M 16.5 + 3.18 2.63 -
13 24d F 14.9 + 6.53 5.39 5.1
14 2y 10m M 13.3 + 0.61 2.1 7.1
15 ly 4m F 14.9 + 1.26 1.74 -
16 6m M 11.9 + 1.38 3.64 -
17 10m M 10.6 + - - -
18 19d M 6.5 + 5.66 2.35 2.6
19 2m M 5.9 + 17.27 3.72 -
20 21d F 7.1 + 8.21 6.47 -
21 2m F 5.6 + 17.94 5.44 11
22 21d M 7.6 + 5.94 2.37 12.8
23 2m F 11.1 + 0.39 1.61 9.9
Abbreviations: Phe (B), phenylalanine in blood; (U), in urine; +,responsive; —, not done.
Table 2. Genotypes of 23 BH4 Responsive PKU Patients
Patient number Genotype Patient number Genotype
1 241A>C/111A>X 13 247G>R/388V>M
2 241A>C/278T>1 14 204Y>C/241A>C
3 241A>C/278T>1 15 241A>C/259A>T
4 241A>C/259A>T 16 241A>C/259A>T
5 241A>C/259A>T 17 241A>C/243A>Q
6 259A>T/107H>R 18 241A>C/344G>D
7 241A>C/356Y>X 19 241A>C/356Y>X
8 651>T/651>T 20 241A>C/388V>M
9 241A>C/243A>Q 21 53R>H/413R>P
10 241A>C/243A>Q 22 241A>C/243A>G
11 241A>C/241A>C 23 241A>C/388V>M
12 241A>C/259A>T
Ak ofolx, Wi A Aotk A a1, BH4 F-sHAM] slddebd 5% 52% 7Aaste],
R241C/T278H E9WolE Rylow, FAWAR & AT 1g AEH oFaX R AT FAAEE 3
A AT 3574 dF AdLEhd 19.4 me/dL A 3E 7} 5t R241C/T2781¢] EdWelE Bt e
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Table 3. Medication, Clinical Signs and Symptoms of Patients

Sex Biyth Present Start of Treatmgnt Start of BH4 dose Present

No (M/F) Weight age (yrs) (low—phenylalanine Treatment (me/kg/d) developmental
(2) formula) (BH4) status
1 M 3,200 8 1m 50d 14.5 Normal
2 M - 21 - Tyr 4.2 Normal
3 M - 14 1m Im 7d 7.6 Normal
4 M 3,500 2 21d 21d 10.0 Normal
5 M 3,670 4 1m 2m 7d 25.0 Normal
6 F 3,280 5 1m 7d Im 7d 1.3 Normal
7 M 3,700 15 21d 5m 5.7 Normal
8 M - 8 21d 1m 5d 28.5 Normal
9 M 3,280 7 1m Im 10d 10.9 Normal
10 F - 12 1m 14d Im 14d 3.6 Normal
11 F - 7 1m 10d 1m 10d 11.1 Normal
12 M 3,400 11 10d 1m 7d 8.0 Normal
13 F - 9 17d 24d 7.6 Normal
14 M 3,270 7 - 2y 10m 11.7 Delayed
15 F 1,450 13 2m ly 4m 4.5 Normal
16 M 3,200 12 2m 5m 3.3 Normal
17 M - 11 1m 10m 8.5 Delayed
18 M 4,120 9 2m 14d 19d 12.0 Normal
19 M 3,160 8 2m 2m 11.1 Normal
20 F 1,920 8 21d 21d 7.6 Normal
21 F 2,480 5 2m 2m 17.6 Normal
22 M 3,120 2 21d 21d 11.6 Normal
23 M 3,300 4 21d 2m 6.9 Normal

Abbreviations: No., patient number; M/F, male/female; y/n, yes/no; —,not checked; d/m/yr,day/month/year.

199 skx}i= A Aol Neonatal screening test olAe] XBE AIFT SRS FoAE= AT 1L
(NST), Tandem mass AA} Al&skA] e¥gkor, wd H 5555 A=soY, 10712458 BH4 8-S
A< 9lol 24 8/1E7 el vdste] XS #HdA A )

i Aok, BH4 F3HAl Aldgstglont, Av B2t 195 Alfleta B AL Holx| Aokt X7
eatA] oko 29 AR ool oA AlasH 7F =oi7l $A T WF ¢ W A5 AR g
BH4 FapdAPd dlddebd w5 70% 74 Holw, A ot e melom, A% 30709 A
DHPR A% #AA 9 2 HARA o) G4 278 5 BH4 9He8 A dAERFT O R ke gxl= o]
o], 3071 ¥74FE BHA 583 Al&sialont, o} n] gz Aol Sl AFH At

AbsEbe o] vpepdtl B v 1989 4= NST 2399 5 B AR AldErloH, 46
7 Addebd Asatel PKU 2 shol] 1704776 e AR R241C7) 41.3% = 7V tho] kA
EFREF A7 o, 107027 24 Ao} BH4 Hork A% R241C/A259T 5% (21.7%),
& Azt Stz JIA7sHAME 1Q 85& AR R241C/R243Q 3% (13%), R241C/V388M, R241C/
A5 A sk Btk T27817} 27 (8%) %) vFebskth. R243Qe 471(8.6%)

2314 F 298& A% sl 24 270E o] 2HAE .
of 54Ef B BH4 255 Al&eIsla, A4S 219
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