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e U)LY= /T2 (GAG) ZERFEMIICHERT D o-L- 4 XOZ4 —1 (IDUA) DRIE
[CKRD, DEEHOEYHES(ICER U CTERDEENEEZEIND.

O NEFCEBER I D GAG DIEFEIL, TILN Y VB EN\S U FRE DI Chnd.

(f&  )

J Va3 2 7)) 4 v (glycosaminoglycan: GAG) & B FE 1273+ 5 7 4 v
V= LBEFED 1D THDH o-L- f Au=F—F(IDUA) DRIEIZL Y, FEEHhO
FEW A B R SR L C BTN, B, ITIE, S oL X 2.
ERREEL, BEEIETORE, BEFELY, TNEEEBRROBFEED
R B EORE L OBEEIHEE SN TV 275, BREWEOERHNTORH
AN =R LN WTIIAR R %Y,

GAG X, 7TI/HHS 7 M3y, ZFratIv)evayBE(ZIVvy o s,
AT E)FEIHT 7 b= ADHES L7 THEEDS AR L CESRICHE A L7
SR CTH L. EERNTEaT S T EICEE/BE L, TuT 47 s ol
B LCTHRIEL T A, ARNIZIES A L, B, BB OEE & L TokdE),
BIETN OB TER 721 T {, A RAREEER2#H-> T2, Mgl XuT
EEERTOBEICHES L, BNy 7 F VnEEHET 5. L350
(mucopolysaccharidosis: MPS)I B T £ &3 5 GAG OFESHIL, TV~ ¥ Vit
% (DS) & ~/3F Uitk (HS) 2SI CTd 5. FFIC HS O RHE ERF T MREREEO
R E 7% 5 2 DR E TV BY,

TWRMIZGM,, GM, F Y 7 ) F Y ROBEASMREEEICE S35 &L oWE b
HrY ZOMDAH=ZAnE LTIE, T4V —ANTOIRGRED OEREIL
FT—bF7 7=V —OWRENOEEL RITL, TORE, #MEs v 2 HoERES,
BEIMIY PN 7TOFERICELDERETVPEHIN VS, 2512, Mlage~
Wl 2 LT, FIERISHERSNS A Z XL LRBEN TN,
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BQ 2

LIOZHEE | BIOREEEX ?

o HASEE(E, EvHE, ABICKDEHLDENHESNIIEOTWND.
o O ETIE, EZRREFIND SDHEE Tl 300,000 ~ 400,000 HE(C 1 AEEZ HND.

(2  5X]

ZWHER] 2> & OE BN 2 BFZETIX, 2 2 ZHHiE (mucopolysaccharidosis: MPS)
1R 5 A 4 FE 1 1 BB 1243 100,000 HHAELZ 1 A EHESEE R TWABY . UL,
KETOFAERA 7 ) — = 2 7128 FAEMEELL 7,000 ~ 14,000 HAEIZ T A&
HEENTBY, BWREALSOHEERECELZS TV, F72, FAH
B, EH, AFEICLDVRLLIEFHLNIIRSTEY, b2ETIE, &
WA 51 7> & O HESE T 300,000 ~ 400,000 HAIZ 1T A EE 2 5N 5Y. BETIE
900,000 HHA 2 1 AL DGR D 1), 7T 7 I TIEFEESE AL L HER S
TWn59.

(3 #

1) Meikle PJ, et al: Prevalence of lysosomal storage disorders. JAMA 1999; 281: 249-254.

2) Moore D, et al: The prevalence of and survival in Mucopolysaccharidosis I: Hurler, Hurler-Scheie
and Scheie syndromes in the UK. Orphanet J Rare Dis 2008; 3: 24.

3) Elliott S, et al: Pilot study of newborn screening for six lysosomal storage diseases using Tandem
Mass Spectrometry, Mol. Genet. Metab 2016; 118: 304-309.

4) Hopkins PV, et al: Lysosomal Storage Disorder Screening Implementation: Findings from the First
Six Months of Full Population Pilot Testing in Missouri. J Pediatr 2015; 166: 172-177.

5) PiEAIe, Ml HAIZB 2 MPS BEBOWR . HHE=E | (), & 2 ZHE UPDATE.
A —=IZXAFT 4 v 27 A ,2011:63.

6) Lin HY, ef al: Incidence of the mucopolysaccharidoses in Taiwan, 1984-2004 Am J Med Genet A
2009; 149A: 960-964. doi:10.1002/ajmg.a.32781.
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BQ 3 | LADS4EME | BIDEGRR I ?
o SMELT CHD IDUABLTFIIE 4 BLREFEBICHEEL, BLRBEEM (H1MH)E
TERZED.
e OMETIE, 704ins5 BNEFEIE7 LILEUT, p. R8IQ BEFEIL L)L E UL THRES
ncwa.
(% &

2 3 ZHESE (mucopolysaccharidosis: MPS) I Tl O BT E LT CThH 5D o-L- 1 AT =
5 — ¥ (IDUA) 8151135 4 FoE R Rl (4p16.3) IZJRTE L, B3« dE it (51)
WIEERE & 5",

IDUAGEIZ FAZDWTC, S E T2 200 DL EOZER DR E S Tw b,
Wk Cid, EHEARE LCIE, pW402*, p.Q70* BEIEMO T LIV E LTHIS
NTW2Y. BETRE O RKHME EMICTFNT 5 2 L EREETH 225, W7 L
V&b V225 (null mutation) DA ICERER & 72 5. HAETIX, 704ins5 25
FEALT LV e LT, p.R8IQ DAL T LV & L THE ST 5,

X #

1) Scott HS, et al: Structure and sequence of the human alpha-L-iduronidase gene. Genomics 1992; 13:
1311-1313.

2) Poletto E, et al: Worldwide distribution of common IDUA pathogenic variants. Clin Genet 2018; 94:
95-102.

3) Bunge S, et al: Mucopolysaccharidosis type I: identification of 8 novel mutations and determination
of the frequency of the two common alpha-L-iduronidase mutations (W402X and Q70X) among Eu-
ropean patients. Hum Mol Genet 1994; 3: 861-866.

4) Yamagishi A, et al: Mucopolysaccharidosis type I: identification of common mutations that cause
Hurler and Scheie syndromes in Japanese populations. Hum. Mutat 1996; 7: 23-29.
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BQ 4

LISHEEE | BIDIEIRI(E ?

® HEA (/\—S—EREY) CBAER(CARISND D, BRI CIEZARME P& N'SD
D, E<4DREICHITDREDBELFXDEHETHD.

O L (CEAFFRTHONDIERE UC, KRR K& - BEER, & - BEER, il
EER, BSREE - FIRESER, DRIEEEEENDD.

6l

(8 )

2 3 % HEE (mucopolysaccharidosis: MPS) 1 #01%, SSAESEfG, (EAT R, HAERE (7P
HRARAEIR DA 4HE) 72 E12FEDWT, N— T —fEMEEE (MPS TH ) (FER), H~N—
7 — - ¥ ¥ A TIEBERE(MPS TH/S ) (FFRIEL), v A e (MPS 1S &) (8
FERLD) O 3 DI NTE 7.

BUECE, BENERDBEIEIL L, PR L GO ETHEO SRk E %
PR, 10 AETTRICAETE 2 EAERL (MPS TH ) & Wi iR % & 7o Sl
LD, b L IR CHATARIG R BERNI K STV B, ERREIRIC
LM EBREELH ), L OBFHICBT2REOBRE R XS IIHETDH
MY LTI, FICEEMTASNAIEREZFIRT 5.

1 15EEER

MBHEO X EMESNLFFRZER T ET 5. B, 2EVHE BERBIOE
P, BRIL < IRV RE, BWEHTE, RiSEERsEH, AHREEZ EEHNTH 5.
FREERIIME & & BICEINC R, 2GR THL» 2 B,

2 K& - BEEREIR
PRI ERITECTIAE P ORBO NS A LN DL Z %, FLIRHR
W S FIIE, AL =7, BEANVZTRALNS.

3 & - BEEER

BEVHRE LT, FREVEZER, +—VIKE, MEOZT BUREE, T
Ze), BHERE, KBREHOREK, Sk ABEORLEHE, RE550Wm
WOET - TERL, 18RS OBAIRET, HFEEMimORMILR & DL MR
HiE (dysostosis multiplex) & K IXN AP ASA SN L. /2, T M, B, K&,
REET OFfE, FREIEGEHSAONS, FREOMOIL 3 E T TIXIEHE 2 ik
ETHh 205, LRULIEIISLT 5.

4 PRAEHEEEIR
HREMTIE 1 ~ 2B L ) SEOENL EORMISERHIWIS IR, 2~
4REFEOE -7 1L, TOREBITT L. KEIEZEHT LI 0D 5.
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PER Tld e CMMISERT 200w L b d 5.

5 BRAEIR
HEATED MR E, FRPREIC L 2 A R e A S 5.

6 ERIRNE - [FIRSFAEIR

BrEo R, EETRE %, BEE2ROL. Rk 77/ 4 PIER, BEE &
BOLTE, &GE - SESORZIC L Y, WIS, BRI, BEARE I 29
5.

7 DMEMERE
DIPIRE (FFICABIRS, KEIRFFOILE - 0% 2 29 5. wEIRPEZE, 20
PIBEHRAEIEE, OAIEZR Eb A SN S,

[xx &l
1) Muenzer J, et al: Mucopolysaccharidosis I: management and treatment guidelines. Pediatrics 2009;
123: 19-29.
2) Pastores GM, et al: The MPS I registry: design, methodology, and early findings of a global disease

registry for monitoring patients with Mucopolysaccharidosis Type 1. Mol Genet Metab 2007; 91: 37-
47.
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BQ 5

LIOSHEAE | BIDS2HAlS ?

O [RALIZEEESE - EIE CEEED LF 258, EMCTHBEDERZRDIHE(IC
JZHEAEDAIREM D RIZRSND.
o FEFERZINICIE, BHMIKD U < (FEERMESF IR TD o-L- 4 XO=5 —T (IDUA) &%

&K, bdWF IDUA BILFHRECE VIV EICHBIFHRRME/INU T > b EZEE
BRI 2MEDDD.

8l

(&  5X)

PR 2 2 2wl g T s LA GREIBEIL) 2 520, Ry 2 2 248 Rl
SETHBORE[TIV Y VIR (DS) & ~/8T ViR (HS) Ot s igin] % i 72
Y& 12 & 2 2B (mucopolysaccharidosis: MPS) D BEMEAS/RIZ S5 .

L2, THHOEFEFIEMPS TRICOAGRD LN BRI E Tld 2w
72, MEEZWRIIETAMmMERDS L 3R EREF MR TO oL f Au=y—+¥
(IDUA) iG AR T OFEM, & %\ 13 IDUA BIZFHRATE 7 LV B2 BT 55
PN 7 2 POFAEERERT 2 2 EPRETHL".

BERIEEDPRMETH 5125 2200 53, MPS I RIDJEIR % £ & 72 V> pseudodefi-
ciency & KIENLEMAASNL D, TS DOEMI IDUA BIET DD HEFED
NYT Y MOFREERGHE, L AR N T Y FOEENT HESERTH S
ZENDAoTEDY, pseudodeficiency DFEAZHIIZ BT H IDUA BIZTHRAD
HHATH B>

(3 #

1) Muenzer J, et al: Mucopolysaccharidosis I: management and treatment guidelines. Pediatrics 2009;
123: 19-29.

2) Clarke LA, et al: Mucopolysaccharidosis type I Newborn screening: best practices for diagnosis and
management. J Pediatr 2017; 182: 363-370.

3) Pollard L, et al: Diagnostic follow-up of 47 infants with a positive newborn screen for Hurler syn-
drome: identification of four recurrent IDUA sequence changes that significantly reduce enzyme ac-
tivity. In: APHL meeting, Anaheim, CA. Proceedings of the 2014 APHI newborn screening and ge-
netic testing symposium, Anaheim, CA, October 27-30, 2014.
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o B DIERICH T DIPERAL, WA T D/AFNA CH DS MEFHIRZRE S BERE
FEEOEICDITENS.

o BERHICEOA(S, BRRAZREMIT O CEICLADIIGRRZHITT DBBECH
D, BEMPRABHDERECIEIE—RIRTHD

o SMerfEtEd, £ERO N —Hlgn SOXKGHFEREHRN EREETCHHD, &
YIS N —RERDRBEHEPRERNBEERDYU AIHNDS. RPHICEEIENIZE
ERCRBEINDDD.

)T

2 3 % HiHiE (mucopolysaccharidosis: MPS)T 1 G5 1%, il # OREIRIZK§ 2
MHERE & RIS 2 nEE T H L Mg AE & R R0 T 5
nant.

1 XREEE

B E ZRCHEIIL, BT 2 — T ARCHIESR O ERI Th 5. EE
D FREEIC X B HEIRFEIEEIFRSEEICN L CdRek - 777 4 FORz1Tw,
FER DU S I & 7 35 6 1378 5 9 35845 9 FE I %% 12 (continuous positive air-
way pressure: CPAP) 2SIt & 72 5. DI IEREICR L CIZEWR LTI, EIE
BUZDOWTIIFR BRI 2 EOFRBENITON L. T2, PEOBITITEG L
WIERDTFNEZETH 5. BE - AV = 7 IIIAEHIBERT, BHEOZBRA 2
REAZ & 2 FREBEIER, HEOR - BREAEZIE L FIRERERRE 2ITBIZHF
WFMALEEE 22 5. #AT L 72 ARSI 2 MR KBEE 13 2 =
JERES v 2 P HBEIIG LT Th LS.

2 BEWREL

BIEF LM ENTZTA V) — AL R Sl L W RG5T 52 &
T, RIEL TV ABREZMTT 2L 2 BREHTELE L V) . BEDYETIE
MPS I BLIZR 3 A2 BER A L LTy u = —C Rz THMIEZ) (7Y FIH4
LOVDHKEBENT WD, BEMAELL, MEREH» BERE IS DY NS
DISHRRL, 1~ 4 B2 T 1 i 5. BERMTTRE O AT
FE FERIE, Wil & ORGRBERIS Y B0 5 2 &R, BRI D PikE
HIZEDVIRPERT DD D 5.

3 EMEFHRRREE
IMEEAETIE, AR N —Mlgh 5 Ok 2 BER MG ATTRET &
B72%, BERMTHNED &9 e OBl oG 2 LB, LD ERR

o
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10 ]

BRI TE S, L2 Lars, #be N —MRIPINELRSE27H 0, @
Py 4 Iy 7 TS 272008 MBI TE I £, HEEDLRWIE
HEANA - B 0 fE 3299 (graft versus host disease: GVHD) 7 & D H & 7 BI/EH 23
HEZ D HeMED D 5. & MR R S - EERN SR D #EIS D
0, BERR A O EE TR LS —EIRE LT 6N 5.

(32 &

1) Giugliani R, er al: Mucopolysaccharidosis I, II, and VI: Brief review and guidelines for treatment.
Genet Mol Biol 2010; 33: 589-604.

2) Martins AM, et al: Guidelines for the management of mucopolysaccharidosis type 1. J Pediatr 2009;
155(4 suppl): 32-46.

3) Muenzer J, et al: International Consensus Panel on Management and Treatment of Mucopolysaccha-
ridosis I. Mucopolysaccharidosis I: management and treatment guidelines. Pediatrics 2009; 123: 19-
29.



BEICET
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CQ 1 | BReFEEsCSnSBRBEDSEEDRREE ?

HR

BEIE R F—DF O NIeE/ \—S—ERBREDSG(E, SEFHRBEZEIRY
BHDIENEFULWVNEERBND. BYE N —DESNEWVEEE, FaMELY v
THHREFBEDHZG(E, BRMITEAZERIT . Fio, BIEX COEHFHRBPBEIE
ROT D TRVGEFERMIRAZHATD.
[TEFTVADES D, #HEOES | 1FU]

;3 ]

© 2 3 B (mucopolysaccharidosis: MPS) T #8512 %) 3 2 [ 2 Al Fo 6 & i I
ERIIO AR O HEE O BIFEE I 2 = T Ald 2w, Lo L, 4
#i/N— T —EERE (MPS TH ) 5~ 0 & I B MRS R A R 56 5% 12 BRI 72 %)
RERTICLET Y A0H ), TEOBMBEIIZEOM b, FEFEE Lot
LB AL, REPES ZBEI LM ER S L5 L
Wrans.

Y7 B — bk, FERIRE T, e b HMERHTE (human leukocyte antigen:
HLA) A35/6 Ll b~ v F L 728, % 7213 10/10 < v 7 L 72 JE i 5 il
LOBED D B

- 16 7 H Kl THREIMBEMB M ER S W6, M rrsEE, Fied,
ODFRIEZ E CHBEICBIF2EBE -85 2 L0, EBERE IR L T
M A BINT 203 EF L EEZ LN,

- BRI Y — A & LTI MAVER R L AR O SIZBWTERTW S LD
WEDVDH 5.

SICIE

(BE3#l)

1) Aldenhoven M, et al: Long-term outcome of Hurler syndrome patients after hematopoietic cell
transplantation: an international multicenter study. Blood 2015; 125: 2164-2172.

2) Mallhi KK, er al: Allele-Level HLA Matching Impacts Key Outcomes Following Umbilical Cord
Blood Transplantation for Inherited Metabolic Disorders.Biol. Blood Marrow Transplant 2017; 23:
119-125.

3) Orchard PJ, et al: Pre-transplant risk factors affecting outcome in Hurler syndrome. Bone Marrow

[ 11
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Transplant 2010; 45: 1239-1246.

4) Boelens JJ, et al: Risk factor analysis of outcomes after unrelated cord blood transplantation in pa-
tients with hurler syndrome. Biol Blood Marrow Transplant 2009; 15: 618-625.

5) Boelens JJ, et al: Outcomes of hematopoietic stem cell transplantation for Hurler's syndrome in Eu-
rope: a risk factor analysis for graft failure. Bone Marrow Transplant 2007; 40: 225-233.

6) Staba SL, et al: Cord-blood transplants from unrelated donors in patients with Hurler's syndrome. N
Engl J Med 2004; 350: 1960-1969.
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HEaE
BT E AT DATHEEEDE 2@ U CEm TR ZNET DOlAEEN DD .
[TETVADIERE : C, HEEDES : 2]

;i ]

TR SR EGTREAWE L 2L V) EEN T Y ZIHFEEL 2. L
L, BEMTERED T V¥ MBI C.OMERE oM E2VR SN Tna 2
LV SRRl - MR L CRERRHTREDI R A R T IVCI T AN
T2 en6, MEBEMNIZEGTFEREOUHEICHMML TS IREESH 5 (CQ 3
Z)

g%

(xx #&l
1) Wraith JE, et al: Enzyme replacement therapy for mucopolysaccharidosis I: a randomized, dou-

ble-blinded, placebo-controlled, multinational study of recombinant human alpha-L-iduronidase (la-
ronidase). J Pediatr 2004; 144: 581-588.
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ca3

BRATTFERZHEIR (517, BIRERE, B - BEER, OHEE -
RBEF) ZAEITID?

iz

BEREAEAFHTES, DWERES, FtaEE0DETZINGEI TS
[TETVADIARE : A, HEEODRERS @ 1]

(&  5X)

PR ORI EE, (ObkRE, BTRERR AT 2 MMEIC oW TiE, EEE
[T v 2L _EEM T T & Ak EEE (randomized double-blinded, placebo-con-
trolled, multinational study) |2 X D BS 228N T 5h . ZOREROKEEIL, Wraith
52 &Y 2004 FITFEFE N A T SHERE (mucopolysaccharidosis: MPS)T % &
ZWrsnzas Bl L CERA o=y — ¥ (#EEFHIRZ) (7T FIHA
2.°) % 4558 100 U/Kg(0.58 mg/kg) $5- L 72, BIHIHIL 26 B TH 5. FFlEHE
1 6 45 AT B (6-minute walk test: GSMWT) & 28 ) Vil 1% &= (forced vital capacity:
FVC) Th 5. 7u=y—tHG5HE 206, 77 KE5HT236TH-7.
Fu= g —EHEGHTIIT 7 L REGHIZHT, FVC T5.6 % O (I E
3.0, P =0.009), 6MWT T 38.1 m(H Ml 38.5, P = 0.066, P = 0.039, /3l
GIHT) DEEMATTRD H Tz,

TUZY—EORMEERTZET VAL N VOBRWIFFRIE FRLOATH S
75, FOLEERRY % &7 F OO IEERART I LROBRELZHL TV,

DR s, MPS 1L 2l & - 85 08 TR RE, OFRE, TTitERe e
TEFHTAHMICBII A0 —PORSIZOoWTIE, TEm T 5.

(32 #

1) Wraith JE, et al: Enzyme replacement therapy for mucopolysaccharidosis I: a randomized, dou-
ble-blinded, placebo-controlled, multinational study of recombinant human alpha-L-iduronidase (la-
ronidase). J Pediatr 2004; 144: 581-588.

2) Sifuentes M, et al: A follow-up study of MPS I patients treated with laronidase enzyme replacement
therapy for 6 years. Mol Genet Metab 2007; 90: 171-180.

3) Kakkis ED, et al: Enzyme-replacement therapy in mucopolysaccharidosis I. N Engl J Med 2001;
344: 182-188.

4) Wraith JE, et al: Enzyme replacement therapy in patients who have mucopolysaccharidosis I and are
younger than 5 years: results of a multinational study of recombinant human alpha-L-iduronidase
(laronidase). Pediatrics 2007; 120: e37-46.

5) D'Aco K, et al: Diagnosis and treatment trends in mucopolysaccharidosis I: findings from the MPS 1
Registry. Eur J Pediatr 2012; 171: 911-919.

6) de Ru MH, ef al: Enzyme replacement therapy and/or hematopoietic stem cell transplantation at di-
agnosis in patients with mucopolysaccharidosis type I: results of a European consensus procedure.
Orphanet J Rare Dis 2011; 6: 55.

7) Lin SP, et al: Characterization of pulmonary function impairments in patients with mucopolysaccha-
ridoses--changes with age and treatment. Pediatr Pulmonol 2014; 49: 277-284.

8) Jurecka A, et al: Enzyme replacement therapy in an attenuated case of mucopolysaccharidosis type I
(Scheie syndrome): a 6.5-year detailed follow-up. Pediatr Neurol 2012; 47: 461-465.
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9) Dornelles AD, et al: Enzyme replacement therapy for Mucopolysaccharidosis Type I among patients

followed within the MPS Brazil Network.Genet Mol Biol 2014; 37: 23-29.

10) Al-Sannaa NA, et al: Early treatment with laronidase improves clinical outcomes in patients with at-
tenuated MPS I: a retrospective case series analysis of nine sibships. Orphanet J Rare Dis 2015; 10:
131.

11) Laraway S, et al: Outcomes of Long-Term Treatment with Laronidase in Patients with Mucopoly-
saccharidosis Type 1. J Pediatr 2016; 178: 219-226.

12) Andrade MFA, et al: Left ventricular assessment in patients with mucopolysaccharidosis using con-
ventional echocardiography and myocardial deformation by two-dimensional speckle-tracking
method. J Pediatr (Rio J). 2018. pii: S0021-7557(17)31009-4.
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ca4

BRETRARREAETDIN?

HER

BEREREACHE(GROBU) ZE T DAEEMEN D D.
[TETVADIARE B, HEEDAS : 1]

(2  5X]

2\ 3 ZHEE (mucopolysaccharidosis: MPS)T T Clx, 5 &HME~D 2 3 LD
FEICL D, ARFL L 205 WENETL, DEMICIE XREETEHRTER
HiE (dysostosis multiplex) DFT 2RO S5 X127 4. BEIZELTIE, 2~
3 E CIIBREOMEN Z R, ZOBRIEIIEEEIHMILT 5. FHEmE
EZ LS, PUF ISR 2 EHo RGO ka2 S HEM L <, SRWEIC X
B AU E IR A A U A RO LR RN R TRE 2 T U, H51E
BEOHGEOMPRHFcEsEEZONS. — T, BEMDREORSEMTRE
DG TIE, BREZOETIHIINEET, JEOMPEH TV IFTERVnEE
AbN5.

Sifuentes 5" 1%, WEMFHEL 6 FMZ1F7- MPSTHIEZ SHI[HN—F — -
X A THEBERE (MPS TH/S B4 B, > x A THEGEEE (MPS IS B 1 Bl B &, 1k
x MEEG L L L, BERMTRE s BRI CS S BRE T, EEY
BICBIBSNIZEB TN, FEOMUESL L OMEREOMINIEIUED 5 VI
FanhetLTwnb.

Wraith 57 1%, 5 # i O MPS 18 % 20 B[N — 5 — i i #E (MPS IH %) 16
Bil, MPS IH/S B! 4 BT L Coifli 2 IEE ML Mk LM aBR 2 17V, B To
(52 E PG Tk, 7 B0 (MPS TH Bl 4 B, MPS TH/S i 3 f5]) 12 B TG
B, FEBIOFREZ AT THUED L VITHERF SN LTwa.

Clarke 5V 13, ZEEHMR 7 F & R atHRER % 47 > 72 MPS 1 8 £ % 45 B (MPS
IH/S %I 38 B, MPS IS # 7 Bl) % 3.5 SERLEHAFAA L, BB
#1123 DBFET-2SDUTORYEZZED/-OITH L, BEERMMARERIGRZT
ZNERHERIC BV THEREEROIEF (LS 2 WIHEL RO LTV 5.

Dornelles 5% 13, MPS I % 3 24 5] (MPS IH %, MPS IH/S %!, MPS IS %) %
RIS MR ILF 2k — MFgEER ATV, P 2.5 M OBERMTEETIE, FE,
REOHFBELUEEIIRD LN Lol LTV,

Al-Sannaa 5”13, 9 MO FENLA S 7 5 MPS 1 B 20 ] (MPS TH/S ) % %14
(2 A 1) & St FHEBIRGET 2 1T V>, 1R CRERM R 2 R L 78
ORI T, FRNOFRZ A T7HUHELZL LTW5.

Gabrielli 5% 1%, FEFMFAIEEZ 12 £ H17 > 72 MPS 1 B H (MPS TH/S %)
RG] (fizh) o HEfEdT ¢, £S5 A ORI S EEEZ G L7250 T, 5%
M OREFRMTHRE L G L 72mic -, BREOWwE, FREOMUEOYE %R
O, RERHHTERSELZ 7L LTWw5.
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Laraway 5713, 35 6.1 4F B E M Ttk % 17 - 72 MPS 1 B % 35 61 (MPS
IH/S B!, MPS IS #) O % A 0] EIEFIMG 217\, @ff e L CiEFmillo g Rz
A 2T OEIFEICE B RYEIRD SN h o 72, 10 EAm COREMT
BT Tl 10 DL E CTORBE IR TEROGRE 2 A a3 72583 L7z
ELTw5,

X #

1) Sifuentes M, et al: A follow-up study of MPS I patients treated with laronidase enzyme replacement
therapy for 6 years. Mol Genet Metab 2007; 90: 171-180.

2) Wraith JE, ef al: Enzyme replacement therapy in patients who have mucopolysaccharidosis I and are
younger than 5 years: results of a multinational study of recombinant human alpha-L-iduronidase
(laronidase). Pediatrics 2007; 120: e37-46.

3) Clarke LA, et al: Long-term efficacy and safety of laronidase in the treatment of mucopolysaccha-
ridosis 1. Pediatrics 2009; 123: 229-240.

4) Dornelles AD, et al: Enzyme replacement therapy for Mucopolysaccharidosis Type I among patients
followed within the MPS Brazil Network.Genet Mol Biol 2014; 37: 23-29.

5) Al-Sannaa NA, et al: Early treatment with laronidase improves clinical outcomes in patients with at-
tenuated MPS I: a retrospective case series analysis of nine sibships. Orphanet J Rare Dis 2015; 10:
131.

6) Gabrielli O, et al: 12 year follow up of enzyme-replacement therapy in two siblings with attenuated
mucopolysaccharidosis I: the important role of early treatment. BMC Med Genet 2016; 17: 19.

7) Laraway S, ef al: Outcomes of Long-Term Treatment with Laronidase in Patients with Mucopoly-
saccharidosis Type 1. J Pediatr 2016; 178: 219-226.
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cab

BRI PIRIGRAERZNEIT D ?

HER

BRI TEA C Il PRI EIR D E Z BifFF C TR,
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18

(& )

2 3 % HEE (mucopolysaccharidosis: MPS)I Bl D ESE R T 5 /N — T — JEBEH
(MPS TH ) T, REABEREICT 2 3 & 3 2 hiRMEER DS VI TH 5. BERE
Floo =y —COERETHIEZ) (7Y NI L°) DS MM @822 &
EREEE EZ 5N D T EhD, BEEIREGC X 2 BRI PR AE IR &
U L R WITREMED T WY — 5T, BHERBILEZ Lvas, BUTFICHR< 5 X
) BB OFRB O MG T, BERMFTFEEO WIS L) BAEES L O
TEEI AR T O S BIUHIL, ETHIE 207 L OWMENDH Y. WMEND L
IBERENTR G2 L AWEMTRELRASNTE Y, SBORF IS 58
D7z s . BB TR, MPS H B2 2 AR AE TR 00 S 38 12 1 2 I A
FaffihdfEsE s s (CQ 9 ).

Dornelles 5" 1Z, MPS I # % 24 HI[MPS IH ®, /N— 5 — - ¥ % { ThEfERE
(MPS TH/S Bl), o % A TJEMEEE (MPS 1S ) 1 % & RIZ % Mk L7 2 & — N ifF%E
ATV, 25 FHOBEMTHFEECTIISTHEB L ESREOFBELUGEITRED S
Nhhrolzb LTn5b,

Sifuentes 5713, BEEMTHELZ 6 42172 MPS 1 BLEH 5 6 (MPS TH/S %
461, MPS IS 7 1 6) DM A LK L, FELUWHIIRO LN ah o7
ELTWD, — /T, JBNCIE, BEROBEOLER RO ER R, FHEE MRI
THEREOMITEILZ RO TEF S H 5728 LT 5.

Wraith 571%, 5 #Aii#i O MPS 1 8% 20 1 (MPS TH %l 16 I, MPS IH/S %l 4
B L2kt L CRia & IEE M ik L FaBR 2 1TV, BRI Ao (52 AR 5-)
TIL, FEBERMAHEIEIC A, RESSEDHERE S N, BT S 5
MiZho/zb LTWA,

Al-Sannaa 513, 9 MO FENLA 5 7 5 MPS 1 B 20 6 (MPS TH/S %) (2% L
THA N E S i FAEGIRE 217\, 1R CRER M TR L 2 s L 72 8
OFFAHILE T, RAPERES X OEEISAE T ORI, TR IR Bz L
LTW5.

Gabrielli 5713, BEEMFoHEE%E 12 41T > 72 MPS 17 (MPS IH/S ) o [F i
(i) O YLEENTC, 5 R O BRI FoHR Ik & BG L 720l o AIREHE %4 (1Q) £° 80
(17 k) THo7-DIR L, EERS2HORML» SEEZ G L7256 TR IQ
116 TH Y, FHIEHEIC L0 PAKCHEEIR O UERN R HTE C & 2 W hEME 2 7R
LTW3.



BEICETA 7Y ANIIZAF 3 (CQ)

[xx #

1) Dornelles AD, et al: Enzyme replacement therapy for Mucopolysaccharidosis Type I among patients
followed within the MPS Brazil Network.Genet Mol Biol 2014; 37: 23-29.

2) Sifuentes M, et al: A follow-up study of MPS I patients treated with laronidase enzyme replacement
therapy for 6 years. Mol Genet Metab 2007; 90: 171-180.

3) Wraith JE, et al: Enzyme replacement therapy in patients who have mucopolysaccharidosis I and are
younger than 5 years: results of a multinational study of recombinant human alpha-L-iduronidase
(laronidase). Pediatrics 2007; 120: e37-46.

4) Al-Sannaa NA, et al: Early treatment with laronidase improves clinical outcomes in patients with at-
tenuated MPS I: a retrospective case series analysis of nine sibships. Orphanet J Rare Dis 2015; 10:
131.

5) Gabrielli O, ez al: 12 year follow up of enzyme-replacement therapy in two siblings with attenuated
mucopolysaccharidosis I: the important role of early treatment. BMC Med Genet 2016; 17: 19.

6) Nestrasil I, e al: Intrathecal enzyme replacement therapy reverses cognitive decline in mucopoly-
saccharidosis type 1. Am J Med Genet A 2017; 173: 780-783.
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CQ6

SMFREBIERER TR ENEI DD ?

HER

SEMEMREEEERTRENEL, RPASEFEZHEFCED
[TETVADIEE : A, HEEDERS @ 1]

(2  5X]

Neufeld” @ J§ & 7 & 12 B\ T, BB O 2 3 %4 JiE (mucopolysaccharidosis:
MPS)T B[ 2 v A THEfERE (MPS 1S B JBE O REHAHER 10 % TIZHLET S
CENRBMEIN TS, EIMEMBEAESER S NS X ) I127% 572 1980 L
W DRG] & FERS I % LLBE L 7235513 1 i D AT, Moore 52 13 HL[E 4 T L4
FERHZIIC 1981 ~ 2005 F O I & Fk S 7z MPS 1S BUEE 143 Bl EaFiE%
B L 72, 68 BlAME v L fif 1.33 i THBIBHE & 21T, Bhiik 1 fFAAFER1T 68 %
Tholzh, TORIFIIETTI P—Li D), BiEEZ 10 FEFRT64% Thol.
BRI 68 B & IERHE 75 BIDETHE 5 DEFREIE L 2A(E 1),
BHGOIFEAED 10T TIHE L TV L, BHEFIO 10 mE 414
FIL50% ZiHBZ Tz

MR % 10 FILL LHEAT L 2S00 9 b, APkt BAEMICREL
TV 162 R 1T IHRIEIR L7225, WTFROMEICB VTR
BMAEF LTS

TR IR AR W 2% 24 75>H FKiis 2O R IR M (1Q) / FE:E TR (DQ) A3 70 DL L o> 3

IZBWTEIFREFREEREDENEON DL I LAREN, S5k FHIMmER
PUJE (human leukocyte antigen: HLA) D@ &, FAEMIIE Y — A 70 &R R &
BHEDFEERETIZO 2 ATD , HLA— IR [ 5 SR A R Ik ik & By 1%
AR END Lo 2" $72, PREBRYEZ &6 L 7260 Tlafhi
BRI S <Y, B S BRMTREZ MG 5 2 L OB oM -
MR E T VB0

WKk TiT L7z MPS 1S BIEE 258 BT 3 2 s s fla A O % £ &

7o ERE L R A RS O A DT ISR #T 5.

- PSR RS T L1 16.7 22 T, EE,T,HF’EJEPHM”EL;E 57 HTHo7z.

- Bhilth 5 AEAAEEE(09) 1 74 %, N — Ml A3 (EFS) 12 63 % Th o 7-.

- BRI Y — A - K —5)0 EFS (& HLA —3[A 8 & HLA — 3 fA il s

81 %, HLA —EIEIMAFH M5 HEZED 66 % T, HLA AS—EIE Mz i i

MAEHEDS 57 %, HLA AA—ZIEMAFE B & iR2 41 % Tdh - 7-.

BB OTESE R —F A1) XL L IEFREERGEO LS IIPRT M MH Cho il

L HEroT.

B, DPETE MPS 1EIEE 23 2B\ MBI T, 77 %
?0S & 57% D EFS 5T w57,
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0.9
0.8
0.7
0.6 1 ZHEsl
W + + —t —_—
i+ 0.5
H
0.4
0.3
0.2
0.1
FER2HEH
O T T T T T T T T T T 1{ T T T T T T T T T T T
0 5 10 15 20 25
FH
T2HEfl & IERBIBRIDETFER
MPSIE! (MPSISE!) BEICHIFZEMEMIISIEDLIE
Xk | EBIE BiEERl HEER %
3 11 HLA —HEI3E BMT | 4£77 : 82%, £E%ERF © 82% BE—E5%
4 38 RBMT, UBMT 77 1 55%, EREERF D 34% "2 5%
5 40 UBMT 0S2 : 49% K 14 EER
6 11 AEE RBMT 0S5 : 64% B —JiEE%
7 54 RBMT 0S5 : 64%, EFS5 :53% K 13 EER
8 27 RBMT, UBMT 0S3 : 85% B —JiEE%
9 20 UCBT 0S2 : 85%, EFS2: 85% B—JiEE%
10 22 ERT — HSCT (%&%&) | EFS : 86% WM 8 fitBE%
11 146 R&UBM/PBSC/CBT E£1F 0 81%, £BETF  16% 2RUN
12 12 CD34/UBMT, MSD 17 12/12, EBEERF 1212 B —JiEE%
13 74 R&UBM/PBSC/CBT 0S5 : 53% B—JiEE%
14 25 HSCT (&F&) 0S5 : 83% =M 2
15 258 HSCT (F%&) 0S5 : 74%, EFS5 : 63% EREER
16 62 HSCT (&) 0S5 1 95%, EFS5 :90% % 2 fE5%
17 23 RBMT/UBMT/UCBT 0S10 : 77%, EFS10 : 57% BHA2HE
18 81 ERT — HSCT (B1&) | &7F  71/81, E£EERF | 66/81 2 HEER

BMT : 586% 48, PBSCT : KM MARTIE, CBT : BEHMBAE HSCT : EMEHFMIZTEAE MSD :

HLA —H[Ef2, R:IMEE[E, U FEMEER, RIST | SEEIEIENEIE, ERT | BRETEL.

(7] [HRBEFIEHDDFEFOE L EZRL, [0S], [EFS]IEHDDIE Kaplan-Meier jAIC K2

HTFEZERT. 0S, EFS DEDD([2], [5JIEEDHFIIBERDFHZRIKT D.
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X #K

)]
2)
3)
4)
5)
6)

7)

8)
9)

10)

11)
12)
13)

14)

15)

16)

17)

18)

19)

Neufeld EF, et al: The mucopolysaccharidoses. In: Scriver CR, et al., eds. The Metabolic and Mo-
lecular Bases of Inherited Disease. 8th eds, 2001: 3421-3452.

Moore D, et al: The prevalence of and survival in Mucopolysaccharidosis I: Hurler, Hurler-Scheie
and Scheie syndromes in the UK. Orphanet J Rare Dis 2008; 3: 24.

Whitley CB, et al: Long-term outcome of Hurler syndrome following bone marrow transplantation.
Am J Med Genet 1993; 46: 209-218.

Vellodi A, et al: Bone marrow transplantation for mucopolysaccharidosis type I: experience of two
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