FEE 2021 5 14 55 387 - 170-179

AEMSIREZERINERRE 35 FHERIER

MAF ~ MIZHL23

IEREEBRZEEEEN > 5t 82
UEREESBRERERTO > Al 518

SEECSHITBSRMEL > 8l 8

HE

FRFRMZBIESETENBRERRRE - (BT 20 FRNB2ES > CERLESAUNE
B AR LURESRIE « IERFEH » Wk EEEmE » FH2H - REAHR > LHEERKEER
RHESS BLIER AR EAE RSB INAKRANR « IMAFEBME R AR RERARRARREETH
FHEISET > EREFAENBREREZA » RUAEEFMSREERRBIARSZE > AIEEEE
SEFHERARTRR - ItRMELRER 35 FRMZSBEIERERANERERRABMARENAR » 7
s SEARIMASE BERENGHR 1 NEmHMARESE) SRMEBERER
HARM B BRSNS > WAMNKREREREELAEH  SEEEBRREMENRIELE - (EWBE
2021;14(3):170-179

FAsRF : FLERETRIE (Mucopolysaccharidosis) ~ #EZZ £ (Glycosaminoglycan) ~ £ Mm%
B E & (Dysostosis Multiplex) - #&EMm#4MiETE1E (Hematopoietic Stem Cell Transplantation) ~ B
ZBMR% % (Enzyme Replacement Therapy)

FZHEERTTT

HEZRMIEINEZZ2AKHZIBEHERIE
(mucopolysaccharidoses; MPS) » &5X
tHh= L BEKAEES (lysosomal hydrolases)
NEEMER  HREBERRZE
(glycosaminoglycan; GAG) > BPE:5 % BERE
(mucopolysaccharide) #EREBE -« £
AR 58 - B« % ~ WE - R
B~ DRI RS 0 HIEA RMERIERTRY

BRARIE - MR ZSEAEMORD F45
B BELDREBULNERY > 2hEFER
ARRREMIL - DERERBEZEAS FEES
FEEZBY) 2 KRRt EsEE A 11 &>
BRI 8y B R R G ERER NS EFER
iE > BRER £ % 7 B> H5T 11 E=mE - Bk
THRIEBEMEBEERZI  HMEES
RABERMEESSN > BEER - RE
RURHR (553 SRBEH (HtE) & R
MABNERGRE BEGFL > ERFY

BEHUEE | MK BERT

5T . 886-2-2543-3535

{EH : 886-2-2523-2448

Hifit 10449 AIEmHLLE LG 92 57
E-mail : 4535lin@gmail.com

2021%5H8238%H ; 2021481 R1E ; 202148 A5ARETIE



BN SEERER

ML LR B R E S TIREPERE MR o 56
ZRETERENZEEXEFAAEZKMEN > 4
ARBRZ—-

MR Z AR E R ENETRE > &
IEEFENZFREASHENEERTER
¥ 0 BEEEERAVILIN > XEERERANE,
ZRGERRENING - Gt « NERER
BEEEAE  ERESEREE - AREE
BHRIE (Wﬁﬁ%*”f@ﬂ) “EEMEEE BB
MR ~ ML R ~ BHEEH - FIEE MY
PEMERE ~ 1TENAEZIEMN » URARS ~ 8BS
PR EIRR ; mANTEIRE X RES

2> EREZMYMEL BN > ALLE B HE
XREXFMK » FREEENREZ I
EANEE  mANSGHRE AR - &
BANZFRAEBTHRE > TAKIEE
SO RETARME  SEtRE2ART
R o

MEBENEENR > RTE_EERE
R TEBRESEE 29 0 HeR/NEFEET
7 TRRrEBRUER) A FTENE
AEISEAE (Hunter disease)  ERERM
HEWEE WERAERENIMERERN—

B A EFEHHRG o HMBEMEEEZESR
BRERN ETE « &5 ~ h
kR~ TH2K/BEREINRLXEE] 5
R BREXTE—BBEABE B
BRMRER > DEEBREERIME X B
i

S HRIERVEZER

0 % BEAERVER PR 52 BN B3 T SERT L AYAERR
WBEZI  BEREEE X HARERAFHRE
FIE2 ~ D FEVERBRERM KD 2
HHRE - HAIMZEIERM AT GRERER
LBRFZHMEEREERENR ; KRPE
FHEREFNEENHZSEAHEY  ERE
B &R D iER ZRTEXERURARE
2 > E—D v E R R A &AM 5 A7 S
HrE AR R R ER ERVERIEN
MERZE Mt FHRANREER » 2IEA
BHEZERNRUREFRE » KHER
TAPERUER R AN HEY » HERMEXFAIE
100% > ¥WERAR D B SRR R B2 ERITR A
HEAEE - KZERIEEEAMEND
i > TR SREREESERR T—
> BRERIEE -

S HRERY AR

E_+ZERMEZRELEANIE

& BRTIERGERE « BRAERKROESFZ
5 > ISR IERERRGRIER >
AR LIS D BE—MIVERAE » EBR
HAESH  SRKEENBEREERESS
FRARCUHREBE (MpEUED) R
i MB—BEXK > RERGMESTR
FHLEERE > aENAERESANERLA
% - B REE  —REAEMFMAMRE
EHE - FTERERENRERAR
o I ERFAMBIEARRMARANE

171



I

T HEAMNEKIE > Be&EEEREE
MAERWNBIES X > BEEBERENR
& RBEERA R RE RSN o

B 2001 FEEBAXEBGHEE—E
HMITEAR AL a-L-iduronidase ZEBEEE
A (Enzyme Replacement Therapy,
ERT) » B mIBEAESHAEE - BRBENS
RAVIERARA 2 TIRERME > Bais—5 -
SFTRIECE \ FEPOA B FREAELRE
ENBRESNREEKRELT » RENAR
AEBREEREBRNEE  BEXKEIE
A ; ZES=ENERENR AN ERIERH
BLEP - TRE > HERENBEREARE
BE T REBENEBM A ~ 1T858 ~ FEITH
BE ~ FIINAE R PAEMERER » B/ RR
GAG HHE > WA FIEZNLZEY - BFEE
RENEARF > AEREFRE > AJERZK
BEAMZRRIEBRE T IREREFARE

MEZREERABNB DS

FRCSBREFRRRER

[ 2RI ERELHE ; (4) FRER
B2 EHEHE ; UKk O)BEEFNERE
RENBHRENSEIAEHNE > WIETH
1985 £ 2019 FHEMANSEMSERIERE
ZBENRKRER > IRt DI RIE o

n=1

( 10 ) n=11 MPS I
(6%) n=21
(12%) MPS II
n=31 MPS IIIA
(18%)

MPS IIIB
n=1
(1%) m MPS IIIC
n=26 n=78 (45%) 1PS IV
(15%) MPS VA
u MPS IVB
n=6 MPS VI
(3%)

E— - 81985 £X 2019 &/ - SEFRENHSRESEN
fB=BME S (8= 175)

HFINAEDITERER : 8 1985 &
ZE 2019 FHY 35 FE > BEAOFE 175 A
WA SHIE - HhRHA 21 1
(12%) ~ 78 & (45%) ~ 33 & (19%) ~ 323
(18%) # 117 (6%) BE DRI #EEZ

REBKREST | (1) 8EMZHR
EREEERE; 2) aE+RE .
BAROHREER > BEBEL

DB BEREEER S R -
b
ah

REMRERT « HEEBEREN
REBF - EREIR - BILRREE
Bt~ 78k - 2LEBHR
BBk BRELSER M

MPS | MPS 11 MPS 111 MPS IV MPS VI

OREEEER ; 3) BELES sE81:

D BE¥E2585282373338333888s88382888252252328

B= - 175 R 8 EHSRESENRNMEEEH

172




BEES— 2= M~ "B 7£ 33
PIFhZEES =B ERESR > U=B &
Bx&z% (n = 26) > HRE=A &
(n=6) M=CHE (n=1)7E 320l
MEZRESHOEZRESR > KZHAT

0
)

AR (n=31) > 3AE—fFlAMNB &
(B—) -
(B=) BT 175 flaEfhshe

EEENRRREREFR - 25E
ERFERRAEANSBES "R

HER 1977 £ o 72 1977 &= 2019
F2R 0 BT 1983 FELUN 0 BEH
BMESBERELE o (R—) BTF
EE B R S BB E B E N B SE TS
HEFEE 198 (IR%EEE) A8 - P
BERENZEFRPAUHA 3.9 Ko

EARREBNHLREERET » RF
W P B A M S HRES — 1
B 15 5% HREHAE 3.75) F
THY (3.85%) ~ EHAE! (4.55%) ~ UKE
=8 (ATR) o TR RALERIE
BEMZETFEIARRIRE (pfE< 0.01)
(B=) -

(B) Bm 7 e EsFEmiE:s
MEZRIERNEREANH » UKkZ2ERY
B RRAEKERE (RD) HEMW
4 SRERRETE o TE1995 FEERMIAHE
TERERRERZA > SEHZSRE
BT AR 3 fl > BER2NKE
1995 FLUE - 45RIBTE 1995 &=
2000 F2fE > SEREES AZIEM

BN SEERER

R— » FREBINFES RS E MBSt TR FEe AP (1 S F e

35 % abaE h A %) — = = ic] .
18 % $% 21 78 33 32 11 175
7.7 54 49 58 39 56
DETE#R)  TFHEEREL)
(12.1) (5.6) (26) (5.7 (1) (62)
P iz 1.5 38 47 45 37 39
18 % $#% 6 46 15 11 3 81
176 150 181 173 242 164
RTHEER) FHEEREE)
(13.0) (73) (5.9 (69) (5.1) (7.6)
& {3 2 150 141 185 168 266 15.6
40
35 %
L ]
[ ]
30
L ]
¥ 25
& 20 * *
] . ®
D 15 .o.
L
L ]
10 T i o... .. ...0 : .:.
. hd ‘o" .'. o® o .
R L L J L 3
- ': o": '°'...:. 0'!.. o. .o' ’
0 LN .:. [ ] L] ........ (]
1970 1980 1990 2000 2010 2020 2030
B A F

E=+175 REEHSRESENLEFRESEFRZHIRAHERMA
(tBRA1REi= -0.537 - pfE< 0.01) - EEREARZERRIE T RIRAERREE
iE > AIRSARZEVENREAE 2016 FEESEMAMITHMSE
FEME SRERRET E

#reEmEN

BN - SFEREZSARSRESENERBRASTZHNRE -6
RRCENBAREARFRERE ; ARNRZEHNEARESB
2016 FEESEMITHMS RN £ SRSt E

173



7 8-17 f5l - BB 2016 FfE » BELHEITE
ZHEES— Z =B~ A BWRE
SERRETE o 7£ 2016 £ ZF 2019 £ RS
MELZEEERE T > B 48% (16/33) B&H
e SRSt ENEN MRSk ; H
BTEEE P84 0.2 5% ERARENREM
159 ZHM L IRERAEARTIHEE N 22 b 2R
MEBENENFRPAIE (4.3 BR) o ME
2016 FE 2019 FZEEENFHLEES
& KREME R ENE M B R
ZEEEMLLBIESIE 94% (16/17) o Hp{E

MR

R~ BSRENSEIRBFREIRITE - INFEHER “BECARE”

RXFEGR B R K

Bone and joints: dysostosis multiplex, joint contracture, carpal

B
tunnel syndrome, kyphoscoliosis
E Eye: corneal opacity, retinopathy
Cardiac system and central nervous system: valvular heart
C disease, hypertrophic cardiomyopathy, psychomotor delay,
behavioral disorders
Abdomen and appearance: hepatomegaly, splenomegaly, hernia,
coarse face, macroglossia, early macrocephaly
R Respiratory system: snoring, recurrent respiratory tract infection
Ear, nose, and throat: recurrent otitis media, hearing impairment,
obstructive sleep apnea syndrome
= +2016 F£F 2019 FHER 17 fl & ER S REBE NERRF
B
L. HETE BEE BEME SSARE .
ey A A g
WE TG T wen mum TR e
1 2019 2019 02 - #r 2k S fRFEE
2 2019 2019 02 = AL S A S AR
3 2018 2019 0.1 - i 4 :
4 2018 2018 0.1 7oA
5 2018 2019 0.1 =B
6 2018 2019 14 7oA
72017 2017 0.1 =
8 2017 2018 02 =
9 2017 2017 0.4 —
10 2017 2018 05 -
1 2016 2016 0.1 -
12 2016 2016 0.1
13 2016 2016 0.1 =
14 2016 2016 02 -
15 2016 2017 04 —
16 2016 2018 1.6 -
17 2016 2017 1.6 oA

174

—& 2016 FHEREZE > 7£ 1.6 sEEH
IR ERPRE FEAE RSN T AKX 52 i LR 35 S BEAE S8
OB o AL T R ER IR st BRIV T2 E Ry
16 RFZEIERETR > B 9B (BERT 1-
4,6-8, 15, 16) EFRIERFICEISIVERE
e o 2R 2 5%~ 3 570 7 SRERE R
£ 0.9+0.6 A 1.5 mER T EME#METE
18- Hith 7 2 5ERE 6 BRTERFRE
FIPIR2 IEITEHRIEHEERSTE (k=) - URE
A HIREARSERERAEIER (R2)

B E 2020 F—AEs L > HF 81 8%
ZEEFERHEILT o ETERPMUHES 15.6
o DBIAE 6461511 1 3 GBI SHEE
EFE— T = @ BARBERET &
FEBPLAUBDEA 15~ 14.118.5~
16.8 # 26.6 5x (¥—) o 7£ 6 BIFEZERIES
—BEEP B 2 BIAKREN Hurler fEE
2% (MPS H) » HEGFFEPUEA5.9 5% 5
B 4 flAHurler-Scheie JEEEF (MPS IH/
S) HEFFHPUEA 5958 B 4 6%
Hurler-Scheie JfE(&Ef » HEGFFHR P
7 239 o 7E 46 BIFZEEEFE _BEE
B 36 BlARER > HEGFERPUHN
7 13.1 5% A 10 flAKEFPEE » HE
FERPAIEA 18.2 5% (kM) ©

(BlR) BRTFAE 175 BE2EW
Kaplan-Meier £778h4R © (E7X) B 7 A
BRNMSBESRE (B8 A) MURTE 2000
FZAMZEBRCHARSBEEEN
Kaplan-Meier £ 78045 (&7 B) o tEM4HE
BT 10 mZAINEFEIZEMEL - 7AW > &



BN SEERER

RO - HSHBAER—ENE _ENFARERBENTECEFERMP I BFES

- A

BT FE IRy
FiRR) BREA 9 ] &Y 25 )& il ﬁiZ‘Pj 230
18 % % 2 4 6 36 10 46

FHHAEREEX) 59(56) 234(11.7) 17.6(13.0) 13.0(5.5) 22.0(9.0) 15.0(7.3)
P fir 59 239 15.0 13.1 18.2 14.1

2000 7 mipYFESS B EMRLE > 2000 &

120%
2 RS BEEAVERNBNE
GEREES - MBS EEERSHe
£ MEZENEEhEREA I &
60%

Sh > FBHAS MBS ER 2IREEL
18R (pfE< 0.01) (Blt) © 7 1985 = 40%
2019 FZ [ BENSHHBEHER 20%
LGN (pfE<0.01) (B/\) ° 0%

15 E (%)

0246 81012141618202224262830323436384042
F#(R)

Bl + 175 2RSS REERER Kaplan-Meier £72843

120% 120%
~—MPS I (n=21) —20004 2 % (18 % #~=101)
100% ~——MPS II (n=78) 100% —20004 2 77 (18 & $=74)
MPS 11 (n=33)
80% MPS IV (n=32) 80%
_ —MPS VI (n=11) ~
& 60% T 60%
by ®
m Gag
£ 40% = a0%
A — B
20% H 20%
0% 0%
02 4 6 810121416 1820222426 28 30 32 34 36 38 40 42 0246 81012141618202224262830323436384042
Fa(R) Far(R)

El7< - SEMSRAESRE (A) FRERURK (B) 2000 FHi#2EAMSHEAESERN Kaplan-Meier £778h43

175



I

Pir F#(R)
(]
o

SR ERERT Y ¥ RN

0 10 20 30 40 50

et (R)

Bt - 81 fIAEMSEERENITCERSBRSEFHEIRITE
+HRY (+HRF{%%%=0.560 > p {&<0.01)

45
40 .
35 %
& 30 et
& 25 i s
:? & . * . te.?
& 20 . se
Iy ‘e 3*:;’.‘ . ¢
W 15 . o "‘.0 et . *
10 ¢t e $tee o 0
*
5 *
0 * ¢ 0.
1990 1995 2000 2005 2010 2015 2020 2025
7t F by

B\ - 81 fIAEHRSBERENTECENEECERERIE
+ERA (}HRA{REX= 0.459 > p {E<v0.01)

4G5

20 2k 0 QEMZRIESENTARS
I EREEILI > MARENZEFER IR
87 > IBRRREMERY I 7KEETETE 2000 £F o
MR EETE 1995 FhiT2RERFAR > E
2000 Fi1T TR REWEREYE
WHEB 2016 FIERBMITMZSERERNFTE
SERREtE SR T B 2002 FRARSIES
HERNENAR TEXBAERZE

176

(ERT) 1 > EE ERRYES 1B A LUERELN
T EREEBRASEKRBEMEILE

RIRRAVEBA > W AERR TS RS BR PR FE RS
BEENGEGER BB E—TNER
7 RIHSHECRER - RBBERERS
FINS BRI S BRRENNE  BREA
ARG M ERBERMRED » LUK
FRERNIERSARTAMBBEIERES

REGFHITAR o

MR HZREMETIEHEBERIR
7o WBBMERBIRFTEETHRRD
b > FERERATENRERE A E R
AEE S RS FERVEE R B U R
EIMEMARETEIE - PIEREETEFHERK
AR ° 7£ 2016 F£E 2019 FZMHERK

PTHRHZRERA >  ARENNZEE
WERERStERE T2 ERY - IRES2U
WREIRFEE AR/ NEA > HFRERIK

(£

IR RBRERTUEADTERER
AENEMNAARBENNESRERER
HIR R EREE » TANRERERD
FREARERBRRERENRELE

e

1. Lin HY, Lee CL, Chang CY, Chiu PC, Chien YH,
Niu DM, Tsai FJ, Hwu WL, Lin SJ, Lin JL, Chao
MC, Chang TM, Tsai WH, Wang TJ, Chuang CK,
Lin SP. Survival and diagnostic age of 175
Taiwanese patients with
mucopolysaccharidoses (1985-2019).
Orphanet J Rare Dis. 2020;15:314.



BN SEERER

. Lin HY, Chuang CK, Chen MR, Chiu PC, Ke YY,
Niu DM, Tsai FJ, Hwu WL, Lin JL, Lin SP.
Natural History and Clinical Assessment of
Taiwanese Patients with
Mucopolysaccharidosis IVA. Orphanet J Rare
Dis. 2014;9:21.

. Lin SP, Shih SC, Chuang CK, Lee KS, Chen MR,
Niu DM, Chiu PC, Lin SJ, Lin HY.
Characterization of Pulmonary Function
Impairments in Patients with
Mucopolysaccharidoses---Changes with Age
and Treatment. Pediatr Pulmonol.
2014;49:277-284.

. Lin HY, Shih SC, Chuang CK, Lee KS, Chen MR,
Lin HC, Chiu PC, Niu DM, Lin SP. Assessment
of Hearing Loss by Pure-tone Audiometry in
Patients with Mucopolysaccharidoses. Mol
Genet Metab. 2014;111:533-8.

. Lin SM, Lin HY, Chuang CK, Lin SP, Chen MR.
Cardiovascular abnormalities in Taiwanese
patients with mucopolysaccharidosis. Mol
Genet Metab. 2014;111:493-8.

. Lee SH, Li CF, Lin HY, Lin CH, Liu HC, Tsai SF,
Niu DM. High-throughput Detection of
Common Sequence Variations of Fabry
Disease in Taiwan Using DNA Mass
Spectrometry. Mol Genet Metab.
2014;111:507-12.

. Chuang CK, Lin HY, Wang TJ, Tsai CC, Liu HL,
Lin SP. A modified liquid chromatography/
tandem mass spectrometry method for
predominant disaccharide units of urinary
glycosaminoglycans in patients with
mucopolysaccharidoses. Orphanet J Rare
Dis. 2014;9:135.

. Bhattacharya K, Balasubramaniam S, Choy Y,
Fietz M, Fu A, Jin D, Kim OH, Kosuga M, Kwun
Y, Inwood A, Lin HY, McGill J, Mendelsohn NJ,
Okuyama T, Samion H, Tan A, Tanaka A,
Thamkunanon V, Toh TH, Yang AD, Lin SP.
Overcoming the barriers to diagnosis of
Morquio A syndrome. Orphanet J Rare Dis.
2014;9:192.

. Choy YS, Bhattacharya K, Balasubramaniam
S, Fietz M, Fu A, Inwood A, Jin DK, Kim OH,
Kosuga M, Kwun YH, Lin HY, Lin SP,
Mendelsohn NJ, Okuyama T, Samion H, Tan A,

10.

11.

12.

13.

14.

15.

16.

17.

Tanaka A, Thamkunanon V, Thong MK, Toh
TH, Yang AD, McGill J. Identifying the need for
a multidisciplinary approach for early
recognition of mucopolysaccharidosis VI
(MPS VI). Mol Genet Metab. 2015;115:41-7.

Lin HY, Lo CI, Chuang CK, Lin SP.
Mucopolysaccharidosis | (Scheie syndrome)
— a rare cause of severe aortic stenosis in a
31-year-old man. J Formos Med Assoc.
2015;114:1015-6.

Lin HY, Chuang CK, Chiu HC, Lin SP.
Mucopolysaccharidosis type Il—an
unexpected “3 in 17 family. Pediatr
Neonatol. 2016;57;359-60.

Lin HY, Chuang CK, Chen MR, Lin SM, Hung
CL, Chang CY, Chiu PC, Tsai WH, Niu DM, Tsai
FJ, Lin SJ, Hwu WL, Lin JL, Lin SP. Cardiac
structure and function and effects of enzyme
replacement therapy in patients with
mucopolysaccharidoses I, II, IVA and VI. Mol
Genet Metab. 2016;117:431-7.

Lin HY, Chuang CK, Wang CH, Chien YH, Wang
YM, Tsai FJ, Chou YY, Lin SJ, Pan HP, Niu DM,
Hwu WL, Ke YY, Lin SP. Long-term galsulfase
enzyme replacement therapy in Taiwanese
mucopolysaccharidosis VI patients: a case
series. Mol Genet Metab Rep. 2016;7:63-9.

Lin HY, Chuang CK, Huang YH, Tu RY, Lin FJ,
Lin SJ, Chiu PC, Niu DM, Tsai FJ, Hwu WL,
Chien YH, Lin JL, Chou YY, Tsai WH, Chang TM,
Lin SP. Causes of death and clinical
characteristics of 34 patients with
Mucopolysaccharidosis Il in Taiwan from
1995-2012. Orphanet J Rare Dis. 2016;11:85.
Lin HY, Chuang CK, Chang JH, Lin SP. Early
Diagnosis for Mucopolysaccharidosis | — A 6-
month-old Female Infant Presenting with
Gibbus, Hirsutism and Mongolian Spots in a
Well Baby Clinic. J Mucopolysacch Rare Dis.
2016;2:23-26.

Lin HY, Chuang CK, Lee KS, Lin SP. Awareness
of mucopolysaccharidosis in an
otorhinolaryngologic clinic. Pediatr Neonatol.
2017;58:198-9.

Chuang CK, Lin HY, Wang TJ, Huang SF, Lin SP.
Bio-Plex immunoassay measuring the
quantity of Ilysosomal N-

177



acetylgalactosamine-6-sulfatase protein in
dried blood spots for mucopolysaccharidosis
IVA newborn screening purpose. BMJ Open.
2017;7:e014410.
18.Lin HY, Chuang CK, Lin SP. Newborn
Screening for Lysosomal Storage Diseases in
Taiwan. J Mucopolysacch Rare Dis.
2017;3:14-19.
19.Chuang CK, Lin HY, Lin SP. Keratanase Il
digestion accompanied with a liquid
chromatography/tandem mass spectrometry
for urinary keratan sulfate quantitative
analysis. J Mucopolysacch Rare Dis.
2017;3:20-27.
Lin HY, Chuang CK, Liu SC, Lin SP. Awareness
of attenuated mucopolysaccharidoses in a
pediatric orthopedic clinic. Pediatr Neonatol.
2019;60:100-101.
Chuang CK, Lin HY, Wang TJ, Huang YH, Chan
MJ, Liao HC, Lo YT, Wang LY, Tu RY, Fang YY,
Chen TL, Ho HC, Chiang CC, Lin SP. Status of
newborn screening and follow up
investigations for Mucopolysaccharidoses |
and Il in Taiwan. Orphanet J Rare Dis.
2018;13:84.
Lin HY, Chuang CK, Lee CL, Tu RY, Lo YT, Chiu
PC, Niu DM, Fang YY, Chen TL, Tsai FJ, Hwu
WL, Lin SJ, Chang TM, Lin SP.
Mucopolysaccharidosis Il in Taiwan: Natural
History, Clinical and Molecular Characteristics
of 28 Patients Diagnosed During a 21-year
Period. Am J Med Genet A. 2018;176A:1799-
18009.
Lin HY, Chuang CK, Chen MR, Lin SJ, Chiu PC,
Niu DM, Tsai FJ, Hwu WL, Chien YH, Lin JL, Lin
SP. Clinical characteristics and surgical
history of Taiwanese patients with
mucopolysaccharidosis type II: data from the
Hunter Outcome Survey (HOS). Orphanet J
Rare Dis. 2018;13:89.
24.Lin HY, Chen MR, Lin SM, Hung CL, Niu DM,
Chuang CK, Lin SP. Cardiac Features and
Effects of Enzyme Replacement Therapy in
Taiwanese Patients with
Mucopolysaccharidosis IVA. Orphanet J Rare
Dis. 2018;13:148.

20.

21.

22.

23.

178

I

25.Lin HY, Chuang CK, Ke YY, Hsu CC, Chiu PC,
Niu DM, Tsai FJ, Hwu WL, Lin JL, Lin SP. Long-
term Effects of Enzyme Replacement Therapy
for Taiwanese Patients with
Mucopolysaccharidosis IVA. Pediatr Neonatol.
2019;60:342-343.

26.Lin HY, Lee CL, Lo YT, Wang TJ, Huang SF,
Chen TL, Wang YS, Niu DM, Chuang CK, Lin SP.
The Relationships Between Urinary
Glycosaminoglycan Levels and Phenotypes of
Mucopolysaccharidoses. Mol Genet Genomic
Med. 2018;6:982-92.

27.Lin HY, Chuang CK, Lin SP.
Mucopolysaccharidoses in Taiwan. J
Mucopolysacch Rare Dis. 2018;4:14-20.

28.Chan MJ, Liao HC, Gelb MH, Chuang CK, Liu
MY, Chen HJ, Kao SM, Lin HY, Huang YH,
Kumar AB, Chennamaneni NK, Pendem N, Lin
SP, Chiang CC. Taiwan National Newborn
Screening Program by Tandem Mass
Spectrometry for Mucopolysaccharidoses
Types |, I, and VI. J Pediatr. 2019;205:176-82.

29.Lin HY, Chan WC, Chen LJ, Lee YC, Yeh SI, Niu
DM, Chiu PC, Tsai WH, Hwu WL, Chuang CK,
Lin SP. Ophthalmologic Manifestations in
Taiwanese Patients with
Mucopolysaccharidoses. Mol Genet Genomic
Med. 2019;7:€00617.

30.Lin HY, Lee CL, Chuang CK, Lin SP. Long-Term

Outcomes of Enzyme Replacement Therapy

for Taiwanese Patients with

Mucopolysaccharidosis |. Pediatr Neonatol.

2019;60:577-578.

Lee CL, Lin HY, Chuang CK, Chiu HC, Tu RY,

Huang YH, Hwu WL, Tsai FJ, Chiu PC, Niu DM,

Chen YJ, Chao MC, Chang TM, Lin JL, Chang

CY, Kao YC, Lin SP. Functional independence

of Taiwanese patients with

mucopolysaccharidoses. Mol Genet Genomic

Med. 2019;7:e790.

32.Lin HY, Chen MR, Lin SM, Hung CL, Niu DM,
Chang TM, Chuang CK, Lin SP. Cardiac
Characteristics and Natural Progression in
Taiwanese Patients with
Mucopolysaccharidosis Ill. Orphanet J Rare
Dis. 2019;14:140.

3L



BN SEERER

33.Lin HY, Lo YT, Wang TJ, Huang SF, Tu RY, Chen
TL, Lin SP, Chuang CK. Normalization of
glycosaminoglycan-derived disaccharides
detected by tandem mass spectrometry
assay for the diagnosis of
mucopolysaccharidosis. Sci Rep.
2019;9:10755.

34.Lin HY, Lee CL, Lo YT, Tu RY, Chang YH, Chang
CY, Chiu PC, Chang TM, Tsai WH, Niu DM,
Chuang CK, Lin SP. An At-Risk Population
Screening Program for
Mucopolysaccharidoses by Measuring
Urinary Glycosaminoglycans in Taiwan.
Diagnostics (Basel). 2019;9:140.

35.Lin HY, Lin HY, Lee CL, Chiu PC, Niu DM, Tsai
FJ, Hwu WL, Lin SJ, Lin JL, Chang TM, Chuang
CK, Lin SP. Relationships among Height,
Weight, Body Mass Index, and Age in
Taiwanese Children with Different Types of
Mucopolysaccharidoses. Diagnostics (Basel).
2019;9:148.

36.Lin HY, Tu RY, Chern SR, Lo YT, Fran S, Wei FJ,
Huang SF, Tsai SY, Chang YH, Lee CL, Lin SP,
Chuang CK. lIdentification and functional
characterization of IDS gene mutations
underlying Taiwanese Hunter Syndrome

AT EREM
EEREBRZEEBRENEME
HECSBRERFRPOEE
EEBERBEANERR
EivALZLE RN L)

EIREARREREEL

(mucopolysaccharidosis type II). Int J Mol Sci.
2020;21:114.

37.Lin HY, Chuang CK, Lee CL, Chen MR, Sung KT,

Lin SM, Hou CJ, Niu DM, Chang TM, Hung CL,
Lin SP. Cardiac Evaluation using Two-
dimensional Speckle-tracking

)% B&EM

B SBR /NEREERE QB
BEMRE S LEFEER
FRERAORIMEE
HEBERB2ARIHE

B 5 ICEIERRASE HRAREBR
FREFRETEESR

Echocardiography and Conventional
Echocardiography in Taiwanese Patients with
Mucopolysaccharidoses. Diagnostics.
2020;10:62.

179



