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Status of High Risk Group Fabry Disease Screening in Korea by Measuring
Globotriacocylceramide in Body Fluid using Electrospray-MS/MS

Hye-Ran Yoon™
Dept. of Biomedical & Analytical Chemistry, College of Pharmacy, Duksung Women’s University, Seoul 132-714, Korea

Abstract — Fabry disease (FD) is an X-linked inborn error of glycoshpingolipid metabolism resulting from mutation in the
enzyme oa-galactosidase A gene. The disease is an X-linked lipid storage disorder and the lack of a-Gal A causes an intra-
cellular accumulation of glycosphingolipids, mainly globotriaosylceramide (Gb-3). Measurement of Gb-3 in plasma has clin-
ical importance for monitoring after enzyme replacement therapy for confirmed FD patients. Using electrospray ionization
MS/MS we had developed, a simple, rapid, and highly sensitive analytical method for Gb-3 in plasma was used for the pur-
pose of screening FD among high risk groups in Korean population. To date, no comprehensive results for FD screening
have been performed and reported in Korea. We screened 1,100 outpatients from 13 hospitals (including clinics) to assess
the incidence of FD among patients in high risk groups. For patients with borderline level amount of Gbh-3, we repeated Gb-
3 or performing complementary or confirmative assay with o-Gal A activity and DNA mutaion analysis for confirmation
diagnosis. Of 1,100 we diagnosed 3 FD with 2 classical type and 1 carrier (0.27%).

Keywords [] fabry disease screening, globotriaosylceramide, electrospary-MS/MS, inherited metabolic disorder, incidence
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Table I - Plasma Gb-3 concentration measured in normal controls,
carrier females, fabry disease males (Seoul, Korea)

Plasma (ug/ml)

0.01~0.90 (0.17+0.20)
0.01~0.70 (0.38%0.27)
2.90~15.10 (7.38+4.15)

*Cconcentration presented as mean=SD.

Classification

Normal controls (n=57)
Carrier females (n=3)
Fabry disease males (n=8)
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Fig. 1 - ESI-MS/MS multiple reaction monitoring spectrum for (A) Standard Gb-3, (B) Fabry disease afftected male plasma, and (C) healthy

plasma.
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Fig. 2 — Distributaion of Gb-3 concentration in plasma with fabry
disease-affected males.
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Table II - Clinical manifestations of fabry disease reported in Korea (1984~2009)

Patients. Age di Age Sex Skin Fever  Heart Kidney Biopsy o-Gal Confirmation dx
iagnosed
1 18 11y M + ? ? + ptn ur Renal ND  Conf; renal bx
2 28V 18 y M+ + - - Skin 0.36? Conf; enz
3 21 13y M 4+ + - +? Skin 0%  Conf; enz, FH”
4 29 12y M 4+ + - +? Skin 0%  Conf; enz, FH”
5 16 M - + - - Nerve, Muscle 0%  Conf; enz, FH'?
6 15” M + + - - Skin Renal 0.3%  Conf; enz, renal bx, FH'?
7 279 M + + +7 LVH + CRF Renal 0.3% Conf; enz, renal bx
8 34 M + - - + ptn ur Skin Renal 0%  Conf; enz, renal bx
9 29”9 8y M + + - + ptn ur Skin Kidney 0%  Conf; enz, renal bx,
10 29 M - - - + ptn ur Renal 0.71? Conf; enz, renal bx
11 45(38) M - - - + ptn ur Renal ND  Conf, renal bx
12 30(15)1 M+ + - + CRF 0%  Y86X, R342X
13 30(16)1? M - + - + 0% D226N
14 30(13)1” M+ + - + ptn ur 0%  296del
15 30(19)1” M - + +10 - 0%  802deld
16 30(8)1 M+ + - - 0% R342X
17 45(35) M - - - + ptn ur Renal ND¥  Conf; renal bx, FH?
18 35(25) M+ + - LVH + ptn ur Renal ND*  Conf; renal bx, p.D231G
19 37 M - - - + ptn ur §7.56, U0.89 0%  Conf; renal bx, p.F113L!?
20 601 F - - - + CRF® hd”? 11.19 150% I91T
21 31 M - - - + ptn ur ? 0% R227X

+; present, -; absent, ?; not described, 1) J. Am. Acad Dermatol 1987:17(5);883-7, 2) ng/hr/ng protein, 3), 4); nephew 5), 6); brothers,
7) Left ventricular hypertrophy, 8) nmol/hr/u/, 9) Yonsei Medical J 1998:39(1); 67-72, 10) FH: family history, 10) Clin Genet
2000:58;228, 11) Cardiac arrhythmia, 12) ND; not determined, 13) nornal range Fabry disease range, 14) Mild cardiac variant, Eng Mol
Med 1997:3;174, 15) Pt. 19, 20, 21 ; not published, 16) chronic renal failure, 17) hd: hemodilysis.
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Table III - Total number of clinical specimen and patients showing borderline concentration of Gb-3 with confirmed cases

Hospital No. of dialysis patients No. of patients showed borderhne Confirmation  Confirmed cases among borderline
3 (proteinuria) concentration of Gb-3 diagnosis concentration of Gb-3
Seoul SCH” 157 11 (10.09-12.74)
Buchon SCH?) 86 (2) 2 (10.09-10.39) proteinuria 2
Chonan SCH? 77 2) 1 (10.57)
Kumi SCH? 61 (1) 5 (10.88-12.84) hemodialysis® 1
Korea Univ. 117 (2) 1 (10.18) (proteinuria)*
Guro local clinic 422 (7) 10 (11.27-13.08)
Total 1100 (14) 30 3 3

1) 10.09~13.08 pg/m! (borderline concentration of Gb-3).
2) SCH: Sooncheonhyang University Hospital.
3) Gb-3; png/ml *diagnosed by renal biopsy but denied treatment.

Table IV - Fabry disease diagnosis in reported and screened cases
in Korea

Reported cases Screened cases
(1984~2009) (2005~2009)

Renal tissue biopsy 3 -
(Zebra body)

Diagnostic assay

Zero enzyme assay 9 -
(or low activity)
Both enzyme assay 6 3) 3
and DNA analysis
(with other assay)

Total 21 3
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