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Clinical Features and Genetic Analysis of
Homocystinuria Patients in Korea

Yena Lee, M.D., Jeongho Lee, M.D., Dong Hwan Lee, M.D.

Department of Pediatrics, Soonchunhyang University Hospital, Seoul, Korea

Purpose: Homocystinuria (OMIM#236200) is a metabolic disease caused by mutation in the CBS gene,
This study was conducted to identify the clinical features and prognosis of homocystinuria as well as
to find out the CBS gene mutations of the six homocystinuria patients who were receiving treatment
in the Pediatric Department at Soonchunhyang University Hospital,

Methods: From January 1992 to March 2015, clinical, biochemical, and genetic analyses were per-
formed retrospectively on the six patients diagnosed with classic homocystinuria at Soonchunhyang Uni-
versity Hospital,

Results: A total of six patients were included in this study, including three who were diagnosed with
homocystinuria at the mean age of 50225 days based on their abnormal newbom screening test
results, The other three were diagnosed at the mean age of 7, when they visited the hospital for eva-
luation of developmental delay and lens dislocation, The group diagnosed at early infancy had normal
cognitive function, but the other group had varying degrees of mental retardation, Major complications
were found only in the group diagnosed after infancy, CBS gene mutation was found in all the patients,
and they were all non-responsive to vitamin B6 treatment, At present, all patients' diets are controlled
following a methionine-free formula and they are on medication with folic acid, betaine, pyridoxine, and
methylcobalamin,

Conclusion: Six homocystinuria patients were monitored for up to 23 years, The group diagnosed at
early infancy exhibited no major complications, Therefore, early diagnosis is crucial in the prognosis, and
homocystinuria must be included in the newborn screening program,

Key words: Homocystinuria, Cystathionine beta-synthase, Neonatal screening, Intellectual disability,
Thromboembolism
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FAES Q) FUEE B0, g7l vt ke 243 vEo] gatat wERe], vle] B6, g
39 #A} 7 298 TAaTol ASTH(Table 2). WS 58 Folth(Table 3).

2 Aol x3¥ 69 A= B vlER] B6 1Rt 57 RS2 IA ofn|iAlS A8 THAIAH]
som AojzAS a3t Follel vE oS Q, HlE| oy, AAES AP 59T x1»¢ 337k 7
AAE 4 B+ (methionine free formula) S &-& X Z Table 4] Ag)ath(Table 4). 6% 3A}=
39, 1A o] FHE 154 7= dhild @ ek 1d A5E EdolA 4 #E o= x] 1d7re]
50%%5 S THE AFEHAA Ak gk 22 54 AAF 38 el 94 vlE|2d e Pt 65.82+
AEE ol gsto] dlAS Attty FAHES AAL 22.96 umol/LellA 521.924253.84 umol/Lo% Fal

Table 1. Clinical, Biochemical Features and Genetic Analysis of Homocystinuria Patients

Biochemical values
at time of diagnosis (umol/L)

i « Age at s bt ot : Mental retardation Lens Thrombo—
Subject Sex diagnosis Methionine  Homocysteine Cystine CBS gene mutation (1Q.. percentile) dislocation  embolism
Ref. range Ref. range Ref. range
9-42 5-15 16—-84
1 F 49 days 559 40.7 12 c.673_674 N (IQ 91, 27.9P) N N
+8delGGTAGGCA/~
2 F 73 days 1,239 50.1 46.93 R18C/T257M N (IQ 132, 98P) N N
3 M 28 days 931 35.2 56.94 - N N N
1234D/T257M:
4 M 7 yr 439.47 60.37 25.08 del234D/T257M+ Mild (IQ 73, 6.7P) Y N
5 F 7 yr 80.7 88.2 8.5 R336C/T353M Moderate (IQ 39) Y Y
6 M 7 yr 993 51.9 6.0 ¢.323del/L136P Borderline Y N

“Subject 3 and 4 are brothers. They have the same CBS gene mutation.

Table 2. Skeletal Abnormalities, Fracture History and the Value of Bone Densiometry of Six Homocystinuria Patients

Subject Ske!etal abnormalities Fracture history Chronologic age BMDLS
on spine and knee x—ray at DXA (Y) (Z/T—score)
1 N N 8 yr 3 month Z: =05
2 Mild scoliosis N 13 yr 9 month T: =0.8
3 N Ankle 13 yr 2 month T: 0.5
4 Mild scoliosis on L-spine, Wrist/Ankle 21 yr T: =2.2
Mild compression fracture of L5
5 Scoliosis on T—L spine, Arm 2 Oyr 8 month T: =2.49
Mild compression fracture
Biconcave shape of L—spine
Narrowing of Knee joint
6 N N 9yr Z: =05

Table 3. Vitamin Bs Response of Six Homocystinuria Patients and Their Current Medication

Medication (dose) Subject 1 Subject 2 Subject 3 Subject 4 Subject 5 Subject 6
Vit. B6response No response

Folic acid (mg/day) - - 2 3 3 2
Pyridoxine (mg/day) 50 50 50 50 50 50
Methylcobalamin (mg/day) 1 1 1 1 1 1
Betaine (g/day) 12 12 12 9 9
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ARV 9-42 pmol/LET} F3kom], dH AR Hat
2 4.844.57umol/LolA 11.4645.24 umol/Lo.2 %+
I FQl 16—84 pmol/L B} Yekth oo AeE 3
7Fs17] Y38ke] &3 prealbumin, ferritin, vitamin Ds
E 9 Je A SAselek 69 k] ferritin¥}
vitamin D= 401213, 83 prealbumin 3W 3+
A= AL 20.9942.20 mg/dLolA 26.17+£2.31
mg/dL7HA] #3EE Hol A (Fagh 15-35 mg/dL)
a}5k2] SAtH(Table 5).

Table 4. The Average Value of Plasma Methionine,

Cystine, Homocysteine of Six Homocystinuria
Patients During the Last Three Years

Subject Methionine Cystine  Homocysteine
(umol/L) (umol/L) (umol/L)

Ref. range 9-42 16—84 5-15

1 220.95+103.09 6.31+£3.84 33.9+£13.7

2 302.25+136.56 3.91£1.78 57.848.6

3 173.8+65.69 4.8+4.57 34.3%£10.6

4 425.25+£67.20  4.62+4.37 50.2+10.5

5 65.82£22.96 11.46%£5.24 53.1£9.1

6" 521.924253.84 4.04+£2.31 49.29£1.6

“The average of subject 6 is the mean value from the
last year.

Zeob g 243 vlaste] A AElE E7skS
o} #AE9 Alg2 B 50 percentile OIMEE &
Holglom, 3W FAFE A9)F 57 9] AF2- 50 per-
centile W&IZ A Joltt(Fig. 1).
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Table 5. The Average Value of Ferritin, Vitamin Dj,
Prealbumin During the Last Three Years

Subject Ferritin 25(0H) VitD3  Prealbumin
(ng/mL) (ng/mL) (mg/dL)
Ref. range 10-70 25-80 15-35
1 65.53126.69 42.62+7.30 26.17+2.31
2 59.0+32.25 38.44+10.46 26.09+0.84
3 123.90+31.44 - 43.08%+2.32
4 154.11+£24.41 41.31£9.94 24.05+£0.84
5 34.65+14.68 47.19 22.08%+4.52
6 - 26.80£9.84  20.99£2.20

2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18

Patient 1 W
Patient 2
Patient 3
Patient 4 H
Patient 5
Patient 6 W

2 3 4 s 6 7 8 9 1011 12 13 14 15 16 17 18
TYOD

Male

Fig. 1. Growth curve of six homocystinuria patients.

2 3 4 5 6 7 8
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371 A= 94 A Ale BEoR B SuA W
et B4 dakst v e AlRleqlar 1k 7t
2t (lateral segment) ¥} Q5T (medial segment)
°] A (infarction) 2 #7&e] dFo] HA¥ AeH(Fig.
3). A 2Pzl 4787 59 (Superior mesen-
teric artery) <159 F2to] WA o] I AHZTO

2 A o Urokinase 4,000 IU/kg¥ dypiri-
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damol, aspirin F0 & S+ $HE o] FAiT)

Fig. 2. (A) The picture of a subject 5 with scoliosis on
thoracolumbar spine. (B) Long fingers are major
characteristic feature of homocystinuria.

471 BAF 244000 4We] A A g st
(Generalized tonic—clonic seizure)©] It} 3}k
AALA o) 27 o, HA)EH G gl =
A 9 WA o] AFA ¥ (Lacunar infarction)©]
HAE A (Fig. 4). 7 AAQ] Oxcarbazepine 300
mgZ} =] o 9 X FZE 9Jske] Aspirin 100
mg 58 AZEkt) 284191 20131 8YFEE 5
%7] ¢ 180 mmHg, ©|¢7] E¢F 105 mmHgZ 1L
et Aokl nifedipine 33 mg/day 5§ ZFolu} 9
294 o]F 2 o o) B A e R, 34

A Febeka Ak w3 Fol

Fig. 3. Abdominal CT scan image of a subject 5 with
infarction of lateral and medial segment of a liver.

Fig. 4. Brain MRI image of a subject 5 (A) The patient had dislocation of left lens and under-
went the operation on the left eye. Lt. microphthalmia with retinal detachment is seen.
(B) Multiple lacunar infarction is observed in both periventricular white matter areas.
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