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Long-term Follow-up of Patients with BH4 Deficiency in Korea
Hyunho Bang, Jeongho Lee, Dong Hwan Lee

Department of Pediatrics, Soonchunhyang University Hospital, Seoul, Korea

Background and objectives: A deficiency of BH4 (tetrahydrobiopterin) not only causes the classical
phenylketonuric phenotype, but also is the source of neurological signs and symptoms due to impaired
syntheses of L-Dopa and serotonin, The treatment of BH4 deficiency usually consists of replacement
with BH4 and the neurotransmitters, We performed this study to finding out long-term follow-up clinical
symptoms and prognosis of BH4 deficiency.

Methods: Clinical and biochemical, genetic analysis were done retrospectively from January 1999 to
July 2015 in Soonchunhyang University Hospital,

Results: In our study, total 207 patients were confirmed to hyperphenylalaninemia, Among them, 10
patients were BH4 deficiency. 9 patients were 6-pyruvoyl-tetrahydropterin (PTPS) deficiency and one
patient was dihydropteridine reductase (DHPR) deficiency. The patients who received delayed treatment,
most of our patients suffered from severe psychomotor retardation, hypotonia and seizure, ¢.259C) T
mutation was identified most commonly in PTPS gene analysis, A patient with DHPR deficiency had a
mental retardation, dystonia, seizure, His seizure semiology was dialeptic feature, His EEG showed
generalized spike wave patterns, All patients had treated with tolerate L-Dopa, BH4 and 5-hydroxytryp-
tophan, Most of the early treated patients have a good tolerance for drugs well, But some patients
had neurologic symptoms, despite early detection and treatment,

Conclusion: BH4 deficiency patients who had delayed treatment tend to have severe psychomotor
problem and neurologic deficits,
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Fig. 1. Ictal EEG of patient # 10. 3 Hz generalized spike wave is seen on EEG.
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- Hd35 9] 29 3= BH4 AFF IAY V] FHBE —
S A= SHIAAE A2 o HVAE 4y o A= 22 ¢.259C> T ¢.68G>CE 7HA 1L
o] QUITh. W dH O S HHael SHIAA, HVA AL A A BT THEA] o
222)= dhebdou} gk UERg AlAskA Z=Ake) A% 71 9] A= A& Al7]9k BH4, L—dopa, SHTPE At
7hal 5 Qs Bk . of 2 BebEe] AT § 8% Y% £AE Table 39 Lok, 7 o
Al 252 Table 1 A&lk5ith o] AME- g3F0] 2 mg/kg/dolld 11 mg/kg/d7HA] TRk
109 Bolol] 4204 BAE A GRT 1 F 8 Aow nol Pojuirt okello] ykgo] Aolhg o
Wt HEo} DARIAE F8A FAE NS Tk 109 F 79 24 249 o)l gk}
STHTable 2). BAR A4 EARO] 5 ¢.259CT A5E AAN T X5 AlFte] 7Hg w971 3
7k 718 WXL patient #29} patient #4+= A= T 7P =& ASe 8AIE AR AF AL RS A
GAA Wo 7t x|ttt Patient #59) patient #7 - oju] A1AEA F do] YR dEIdi o X8 Al
Table 1. Laboratory Data of Patients with BH4 Deficiency Patients at the Time of Diagnosis
Phe (B) Neopterin (U)  Biopterin (U) DHP.R S5HIAA HVA
newborn (mmol/mol (mmol/mol activity (CSF) (CSF)
. screening ~ BH4 S e (nmol/min/
Patient  Age at (mg/dL)  loadi creatinine) creatinine) Hb) (ng/mL)  (ng/mL)
number  diagnosis x ms oading (Normal (Normal mg (Normal ~ (Normal
(Normal test (Normal
ranse 0 9E)af§e49) 1 7?35668) ranse i i%%e) i §>e
0.1-2.1) ' ' : ’ 2.65—-4.09)
1 6 m F 578 + 13.2 0.15 - - -
2 3w F 11.1 + 19.90 0.07 - - -
3 8y F 0.6 >+ 10.63 0.17 - - -
4 1m M 4.5 + 0.61 0.12 - 9.88 10.96
5 Ilm3w M 13.2 + 56.8 2.73 - - -
6 1m F 20.5 + 3.54 1.86 4.3 3.0 0.7
7 18 m M 5.4 + 6.95 0.42 4.9 - -
8 1m M 5.3 + 26.24 0.32 -
9 1 m M 7 + 6.52 3.61 2.6 2.96 4.21
10° 13 m M 9.3 >+ 1.59 12.31 3.38>0 11.9 <0.1

Abbreviations: Phe(B), phenylalanine in blood; (U),

in urine; 5HIAA(CSF), 5

—hydroxyindoleacetic acid in cerebro-

spinal fluid; HVA (CSF), homovanillic acid in cerebrospinal fluid; —, nonresponsive; +, responsive.

“Patient number 10 is DHPR deficiency patient.

Table 2. Genotypes of 10 Korean BH4 Deficiency Patients and Their Family

Patient number Genotype Father Mother Brother/Sister

1 ¢.259C>T/c.317C>T ¢.259C>T c.317C>T -

2" €.259C>T/c.259C>T - - ¢.259C>T/c.259C>T
3" ¢.259C>T/c.259C>T - - ¢.259C>T/c.259C>T
4 ¢.259C>T/c.IVS1-291A>G c.IVS1-291A>G c.259C>T

5 c.272A>G/c.347TA>G c.272A>G c.347A>G -

6 ¢.68G>C/c.155A>G c.68G>C c.155A>G c.68G>C

7 ¢.155A>G/c.259C>T ¢.259C>T - -

8 ¢.317C>T/c.259C>T c.317C>T ¢.259C>T -

9 ¢.259C>T/? - - -

10" ¢.253T>C/c.515C>T - - -

"Patient number 2 and 3 are sisters.
"Patient number 10 is DHPR deficiency patient.
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Table 3. Medication, Clinical Signs and Symptoms of Patients

A 15¢ Al 3%, ppl18~126, 2015 —

. Birth Present BH4 5HT! . Present

e Sty wei Promre U Sanof G LD gt 0000 Seinres conlopnen
(g) (yrs) kg/d) kg/d) delay

1 F 2,900 n 12 6 m 5 9 7 + + -
2 F 2,800 n 9 3w 7 8 8 - - uncertain
3 F 2,700 n 17 8y 5 5 5 + + +
4 M 3,500 n 15 1m 4 5 4 - - -
5 M 3,170 n 13 1m3w 3 4 3 - - uncertain
6 F 2,170 n 18 1 m 4 2 2 - - -
7 M 2,700 n 20 7y 7 8 6 +
8 M 2,940 n 9 1 m 4 10 8 +
9 M 3,020 n 18 1m 5 11 5 - - -
107 M 3,200 n 16 13 m 5 4 - -

Abbreviations: y/n, yes/no; L—Dopa, Levodopa; 5HTP, 5—hydroxytriptopan.

“Patient number 10 is DHPR deficiency patient.
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