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L aZPERE (mucopolysaccharidosis: MPS) T X, T4 VY —AEFED 1 D ThbHa -L- f Ar=4

—¥ (IDUA) OZRHKIES L <ITEEER FICX Y, MRNICRMEOT Vv~ 2 AHilE (DS) &%
7 UhilE (HS) MmN L, FRREEI, RrmEEs RN, OABE, BEEiNE, S22,
7 EET DM, T, EEEO SRR EETT.
MPS 1 %1%, H25EO MPS HHE O Tid MPS 11 UK SRIEBERE T2, Mok & 45 & Bk
EH D TR LTV EJ. MPST BUORIERTERRIL, BIfE, BERMIRIE L EmiaBmo 2 22397
HIvTWET. MPS T BUCx T 2 BERE AN, BCKTIE 2003 42, D23ETIE 2006 FIZAGE Sl
MTTRE L 72> T h, 9 TIT 10 FELLEARGE L TWET. £/ MPS 1 AUk % i s,
RCK T 1980 RN BATHONTEY, 1BEED 1 2L LTHNL L TWET.

KHTA RTA L OVERIZSH T2 5 TIE, 2017 FTHEFI S 472 MPSTL BIOBIET A KT A OBEIHE
Do TeHMFER L E 720, MPST BUZ xS D BEE M RIE & & e c i+ 527 V=1 =
AFarERELELE. £LT Minds O FEICHER L, BIFEARILIZE S EHE (evidence-based
medicine: EBM) (ZHIV, HELECAMER L E L7z, MPSII AL thile 32 L Bk 2 oD ICBE R A TR IES
& MEHIRBAIZ DN I ET VALV O EWERSIS R ENH Y 32, Wb R 2 IZHMFED
RRICHASCERL (X A= A =FY) b A RTA VIS ELZ &IV E L. KA
RZ A 20, ERBGICET 220, REO—BE7e0, MPST BEBHESC ZFKED 5% D QOL [7) iz
DIRNDH L HFES TRREEA.

BB, RITA RT7A4 OERICZRIJICN T2 WA R4 AMNEREB S DA TT, A K74
Y OVERIZ DN T THREW W R EBIEA, 725 ONTERRIZEI D o TV 2D T RIS RSO -
LET.
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BRAA F54 oDEBAKICEALT

ARHA KT A0, [Minds BFRATA K74 AF~==7/v2017] (LUF, Minds) IZHEIL L THERK
EiTotz. mET U ADIE cBILO DI, A3 ZHHE (mucopolysaccharidosis: MPS) T iR I2 £
REYTT, 9 DOV Y =H/)N7 = AF 3> (clinical question: CQ) IZkf LTIV AT~vT 4 v 7 L E a—

(systematic review: SR) Z 1T\, HELISCOERRZITo72. CQ 1%, KBS TO=—XZxfind 5D EHE
ERRERE  (key clinical issue) Z A N7 A AMEREZEESTHEIL, £ha b LITHRE L. HESCOME
FRAZ DTz TIE, CQ OF U R AT SR Z1TVY, T ORERICIE SO TIER L7z, Feiéiie it oii
SIZHEL T, A FIA AEREROHFRICE W IRE LTz,

1 Z7V=AnrxAFar (CQ DRE

CQ DS L LT, PICO (P: patients, problem, I: interventions, C: controls, comparisons, comparators,
O: outcome) ZHWTYU A NT v 7 &4To72.

TNENDOT T b I MR U CHRRYEZRE 250l L, EEVEO®WT T b A LT SR 2170
HELE LR AT~ 7.

2 SRR

% CQ DHLEEZEENF—U— FZAE L, HFHRMREMNE GORBRESIER RPN G R 2 —)
(SRR SR 2 KA L 7. PubMed, [EFHFRMEEELZHNTHREKE L, 7o & LMEEERGHABR (randomized
controlled trial: RCT), 10 LA EDIER A2 %ISR & Lizadm— MIStZ =BT L ADOXRE Lz, EIN
TR ST ONWTIE, MXEENDL—RAZ ) —= 72 ZR & SR ZE TITW, AXARHL T2
RAT V== T &IT0, 2T 2O ET- 72

3 T BT U ADE DM

FETET U AOBEOFAMCE L TIE, SR ZEA Minds Ot IF—%%iL, 2 4D SR ZENZH
FIWTAA T AY R0, JFFEHEEOFHNZIT, AL, Hfér7e SR #/E L7-. RCT A& i
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1 KEBRE(CEATE/N VI T5I9V I ITRAFay (BQ)

BQ1 LJZHEI B#OmAGR?

K

® /=y 7y (GAG) ZBREMICHIET D a-L- £ Arn=4—F (IDUA) OXEIZLD,
Sy FRIER R DBEMH R CER U CHEBOIBG N EE IS,

@ AJECREERT 5 GAG OFMEIL, TA~X UL ~ T URBER RSN TH .

(g il

a7 J1 (glycosaminoglycan: GAG) Z B(MERIIC ST D274 YV YV — LEF D 1| O Th
5 a-L- A An=4—1 (IDUA) OXIEITLY, SEETOER NIRRT ICER L CHEERNE §LY,
JHFIRAE, RSB 7RO E b A & 7T .

BRI, BEMICETORE, BENERY, ZIXEMEEROBRFIEEORE L EEME O &
& OBIEMERHETE STV D0, BB OEENTORIK A 51 = X LDV TUI R SR3 % 2.

GAG X, 7I /¥ (o7 "y, ZrayIy) byasfg (Irvralfg, 4 Xa g £
IIHZ 7 b—=APHFEE Ul ZHENRIE L CESIRICHE S LT ZFEETH D, ARANTIEa T oy
BIZEEREA L, a7 AT U OG E LTIFEL TV D, AERNIZIALS L, &, #Eo
FEEE L TokH, BAHNOEEERTET TR, kx 2ABEMHERZH-> T o, Ml -~ T
IR ERTFOREIZEE- L, MilaN > 7 A RELZ T 5. 5 3 ZHEE (mucopolysaccharidosis: MPS)
[ BCEREERHT 5 GAG O, T/~ & Uil (DS) &~XT7 UhiiE (HS) MREITH L.
IZHS O R ERIIAREEFEORRK & 7225 2 LR RIS LTS Y.

TRENT GM2, GM3 7 ) Ay FOEREARIEEICE ST 5 L omELH L Y. Zofmo A D
SRALELTE, 74 Y —LNTOHRSREDOER-IIA— 7 7 O— O~ b BERIEL, Z
DFER, BEX T HEOERES, BEI hary N 7 OERBIC L OMERF N HERIL TS, &6
(2, HERSE~ETe Z & C, RIERIEDER SNDEA D= XL BIBENTND Y.

(3¢ WK

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

2) Scott HS, et al: Molecular genetics of mucopolysaccharidosis type I: diagnostic, clinical, and biological
implications. Hum Mutat 1995; 6: 288-302.

3) Pan C, et al: Functional abnormalities of heparan sulfate in mucopolysaccharidosis-I are associated with
defective biologic activity of FGF-2 on human multipotent progenitor cells. Blood 2005; 106: 1956-1964.

4)  Walkley SU: Pathogenic cascades in lysosomal disease - Why so complex? J Inherit Metab Dis 2009; 32: 181-
189. doi:10.1007/s10545-008-1040-5.

5)  Archer LD, et al: Mucopolysaccharide diseases: A complex interplay between neuroinflammation, microglial

activation and adaptive immunity. J Inheri. Metab Dis 2014; 37: 1-12.
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BQ2 LOZWEI BOREHEEE?

2K

@ AL, EOME, ALY R ZENHLNIRSTND.

@ DONETIE, BZWHERFID S OHEE T 300,000 ~ 400,000 HAIZ 1T AEEBXDHND.

(e Bt

PWHER D> & D% G Z2TFETIE, S 2 ZHEE (mucopolysaccharidosis: MPS) T R oD J8 A AL |34t
FUIZIZ 100,000 HIZAEIZ 1T NEHEESNATNS B2, L, KETOHAERRZ J—= 712 8k5<
FEAEBAPEIT 7,000 ~ 14,000 HAIZ 1T AELRESNTEY, BWHEFNG OHEE L REER->TVD
SO FE T, AR, EOME, AFEICKVERLZEBHLNIRSoTEY, bRETIE, 2
T G175~ 5 OHEE TIE 300,000 ~ 400,000 HIAIZ 1 AEEZHNS Y. BIETIE 900,000 HIAIZ T A
EORENRDH Y, TUTHIRTIIRABENMERNEHERI S TVD 9.

(3¢ Wkl
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) PriEibk, Ml BAICET D MPS BAEBOWNGER. HmfdsE, i () , L= ZHHE UPDATE. 1 —=
X AT 47 A, 2011: 63.
6) Lin HY, et 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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BQ3 LOZREI EDEGHBRE?

2K
@ SR T ThHD IDUA BAR T35 4 FQEMERIRHEL, WiaEEE (B Biapz
L 5.

@ DNETIE, c.704ins5 NHEIEMOIFEFEME Y 72 b, p. R8IQ MEJERI DFFFENENY 7o & L
THEIh TV,

(g il

L ZPEAE  (mucopolysaccharidosis: MPS) 1 DO EHEEIE - TH D a-L- A Au=%—1F (IDUA) i&
B35 4 FBY@RE (4ple3) IZRIEL, WiaREME (O Biarls s .

IDUA B2V T, 2 E T2 200 FEELL EOREMEANY 70 RRFEE STV D 2 KT,
EHEEIC R LN DIREMEARY 72 b E LT, pWA2*, p.Q70% RNE SN TWD Y. En ) 5 F B
ZIERECTRIT D Z SIZREETH D, W7 LA XY T NOBAICEERE 5. bRET
1%, ¢.704ins5 MEFERIOFFME Y 72 b E LT, p.R8IQ MEIERIDOFIFEMENY 7o b & L THEX
ncTnas v,

(32 k]
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 European 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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BQ4 LOZHEE 1 BOERIE?

2K

® i (1T EGEE) LRI KR SN B, BHRAERIC SR 5, ik 0
BB DM OB R K IRETH 5.

@ LICHIER TAHALNDERLE LT, FREF, KE - IEEER, & - BEER, ixeER, B
SRR - PEORERAESR, (OIRIE R R LR D,

(g @il

L3 PERE (mucopolysaccharidosis: MPS) 1 U, FIEAH, HEITHE, BEAEE (FAARRER OH
) 72 LISV T, N—TF—JEEE MPSIH ) (FSER), ~—F— -« U v JERHE (MPSIH/S
A (PRI, v A IEEERE (MPSIS ) (BUER) 03 SIcpEEINn Tz,

BUETIE, FHNTERDSEAE L U, AR R 2 3 O 7o T O ZIRER i E 2 ), 10 R IZET
THEIER L, FRMRRE SO ZIRasEE N2, b U VIR CHEI T ARG R BUERNC KB &
TWDD, BEARTERICIIZ ARG D 0, 2 DBE I 2R OB 2 X IR#ETH D
VLA, EICHERTALNDIERZSFET 5.

1 FRRE

MBSO E EMENDFERZEFE BT 5. R, HEVHE, EEBLIOEREH, HA<SENE
B, RWEE, ATEEH, JRREER EPREITH S, FEREFUINE & & BIZERITRY, 2 %
AR TH LN E RS,

2 JZRE - BEERIER
AN BT CIAF DR O SN A B D 2 E N, FLIRHIRESI O EE, i~
=7, B~ =TNRLELNS.

3 B - BEEER

BEBHTRE LT, SREWEZER, A —/WIRIE, HEEOLE (BRRER, TiEH), FHERE, K
BREEHDIRIEAL, A, REEONEHR, RE§EmMBOLE R, fREE OMALRER, T+
BTG O 72 & DR MEREIE (dysostosis multiplex) & ST HFTRAAOND. £72, T,
I, T, B, BEBEEiOWME, FREIEEHENALND. FROMONL 3 mEE CIXEEMEKE THD
S, SRHICIRE ST 5.

4 FRARAR R E R

HIERCIE 1 ~ 2 RE LY SEOEN EORMREERNAH G20, 2 ~4 REICREOY
—JIZEL, FOBIBITTS. KEIEAXZ ST 220355, BIER TIIe < KMISEE 2RO 720
ZELdhBb.

5 ARJELR
HEATHEO A RIRE, HkNREIC X D B O A E R A b 5.
13



Q=N LV B S TR N
@YD s, MOEMET EZR, #EZR0 5. Rk 77 /4 FIER, BEF, &RILT, %08 - [REX
PRI LD, FPRFET, BREVERRR, MEIRFFEER 2 25,

7 A B R
OFIBERE  CRrlcfatE s, KREIWRAOIE « $o%2) &2 29 5. wTBRMEE, 2rE D INIERRAHEEMERE, O
IERE b A BND.

(3¢ WK
1) MuenzerJ, 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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BQ5 LJZHEI BEOBMIE?

ELKY

@ Ko =azpiEs s EEREICKNT, ERECEREO L%
AL A ZPHED TR IR S 5.

@ FEEZMNIE, AMERD L IXIBFERMEFMR CO o -L- 4 Ar=4—¥ (IDUA) &K T, &
% WX IDUA R A Tl 7 LV BIZ3 T 20N Y 7 0 N OFEE AT 5 LERH 5.

B, SEMECHTEO R & BT 5

'EIHU

(g il

PR A2 2 ERE CERMO BA GEEPE) 2380, RPLaZIEEHIE CHBORE [7
= B Rl (DS) &~ X7 U hilE (HS) ORI 28D 12354512 & a L HEE (mucopolysaccharidosis:
MPS) D AREMED RIRENS.

LL, ZA6ORFEFTRIT MPST BIZDOAGED b5 R BAET L TlIR o, fEEZ2Wcidmimn
kb U < ITEBAESMIL CO a-L- 4 Ar =4 —F (IDUA) &K FOREY], & 5\ % IDUA 5T
BTl 7 LV ISR DREMEANY 7o N OFEEFEAT S 2 ENKETH D V.

MERTEEDMEE CTH DB 2000 57, MPS 1T B OJEIR A 5 Z 72\ pseudodeficiency & J T % 5[
WHHNLD, ZhbOERITIDUA BAGTOHLFED/NY 7 > FOFREHESE, b L ABFHETEAN
V7 v NOBE~TaiEA R THD Z ERDI-TEY, pseudodeficiency DFRINZHTIZISVT H IDUA
BIETRENGHTHD 2.

[(3C k]

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 syndrome:
identification of four recurrent IDUA sequence changes that significantly reduce enzyme activity. In: APHL
meeting, Anaheim, CA. Proceedings of the 2014 APHI newborn screening and genetic testing symposium,
Anaheim, CA, October 27-30, 2014.
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BQ6 LIZMEAE 1 BDARKE?

3

@ 5% OFERITHT D RERRTE &, FRINICKT D I6RIE T 2 S M & R FmEIc sy
Fohd.

@ FEMFRIEY, BERAIE STEEET S 2 LIk W RIEREE ML T DIBRETH B,

@ EiEHIBALIE, AEEHD R —Hla) S O K R BEEMIE N FTRE TH DAY, R K —
AR R EE 2 5 5B S FHRO ) A7 13 5.

[ fiig Bl
L ZHHE  (mucopolysaccharidosis: MPS) T BUDIEHEIEIL, B &~ OFERITHRTT 2 :HERE &, JRIAIC
K D IBHRIE T o 5 6 M & BB R RE IS T 6 s Y. Eiaiiiafehl & B R s
B3 DIRPERIICHOWTIL CQl 2B = &

1 *PERRE

18 RO, ST = — 7R ASCHITEZSR AN A CTh 5. HED FXGEAZEIC L HiE
IRRFEERER AR L CIRE - 77 /7 A REIBRZATV, JEROUGEEDH SRV A TR s AR
JEREG Y (continuous positive airway pressure: CPAP) 233G & 72 5. (DFRIRE ISR U Tl EMIRIEDT
DI, BEIEFNIOWTIIFRERRIN I EOFMRENMTOND. £, Kk OBRIZITEGAEONER O T
PinEETH L. BEE -« BV =7 IISEIRIGHN, FHEIRRA SR & 2F8EaiER, BEE
D% « EBIEIZETE S FARE BRI I AR RIS & 72 5. AT LI ABEE I 2 A
TR /KEELZ 6~ DM REIE S v > b b LERITIS L TT i 5.

2 BEEFEMTERIL

BT BN LV ER SN T A Y Y — ARER Z AR EEIC X VR ET 52 & T, RELT
WOBER ST DIBRIEZBERMARIE L VD . BUEDAETIZ MPS T RISk 2R EAIL LT
Fn=F—¥ (Bicfiiaz) (TU RIS LR) PERINTWD. BEREMIFFRET, BRUAZ SR
FHREICEDOETHEBEYICHRRL, 1| ~ 4 Kl Tl 1 AR 5. BERMaREOR T
BRI TEEN, SRS, Wnil7e & OB GRBIERS A58 5 2 &0, BERICHTT 2 PURpEAT X0 R D3
KTDHZENDHD.

3 iEfEsMa R

& MR CIE, BB O R —HlED b QKGR HGN PR CTh 720, Rk
D X9 REHR ORI OR G 2 LEET, KOENIBFRIRZHHGTED. L Lei s, @ik
R —HeR N REE 2 A0 B0, WYIRAA I T TBIET 27200 BHRBEN TE RN L0, HE
T IR NI EFE AL - BhE ks 9% (graft versus host disease: GVHD) 72 EOEEZREIERNE Z 5 7]
REMEN S 5.

(3¢ Wkl
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1) Giugliani R, et al: Mucopolysaccharidosis I, I, 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 Mucopolysaccharidosis 1.

Mucopolysaccharidosis I: management and treatment guidelines. Pediatrics 2009; 123: 19-29.
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I ARICETSV2U=AHILIIRFIY (CQ)

CQ1 BRMRRAL EMBHMBABEDBREDRIRELE?

HEHE

WY 7e K —035 b= #FEO BERERF X, SN R s s. 2 o5A 1T,
BRI FRIE L RIE 5. W72 N —23 5 oW EFOEFENEE, EinsdMagE T
DOUEGHIRE, & MEAIIRRBHIE THLAEB R SR LI X 0 IBREN T4 TRWEA bEERM T RIEN
BRSNS,

[TEF U ADME 1D, #EEOMmS /2L ]

(g il
L ZpESE (mucopolysaccharidosis: MPS) 1 AUERFE 1T %3 2 Bl Fee vk & 18 M el A R A D TR I
OFYJULEIZEHT HEEN =T > X372, L L, BHFEOEEMBE ~OE B R
FFEICBAFRRE TR TR ET U ARH Y, ITEOBMRDROM E, EREE EOMEE2EE
TH &, FUEPESTUEEIIK L COTEMESHBEN RIS D, £ LSNOGEIR, BRI
EREREIN D,

- Y7 R —2iE, FERRERFE T, b FEMEGUR (human leukocyte antigen: HLA) 7% 5/6 LA B~ > 5
U7oisis, %7213 1010 = »F LiodEmBE B & O@GE28H 5. NI —sfigd ToroFhmd
O IDUA 851 OIFRFIE AN Y 72 b BRFEE SN T 2856, B RETRF—2IFERRETH S Z
EERMERTHENEE LY,

16 7> H K0l CrE MLasaBii s 2 S - Ga, MiRerdeE, FiiEa, ORER S THEID
Bif7pfkildz7- 825 2 g, FAEOTEEREE 13 L CEMEMIRBM 28R 2 DITZE L &
EBEZOND. FTMRFIFEZEICOWTIE, SCEOREIIBHER Tl S 1Q IS L TRV, B
it 24 DA RO IQ 70 UL EOBEFE TR ZRBGENRD b L ME SN TND.

- BAERIRG Y — A & U CIE sy i3 A5 3 & Bl ED SIZ B W TERTWD L OWERH 5.

(25 3R]

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, et 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 Transplant
2010; 45: 1239-1246.

4) Boelens JJ, et al: Risk factor analysis of outcomes after unrelated cord blood transplantation in patients 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 Europe: 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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CQ2 BREMFEMEIEMPRERET HH7
LR
FERMFRIE IO RE DR L 408 U CTAEM TR EBET D RN H D .
[TETF U ADRS : C, HEOMS : 2]

g i
EERGHTBEDNEMTHREZLE LI E VI EFENT BTV AIFELRY. L L, BERMFRED
T o D HGERER TOMSRE DI EAVRENTWA Z &V, SRR « MMk U CRESE M ok
DRNRERTIHNTET VADPMFET 5 2 L0 b, MBEMICAM THROUEICERL TV 5 AR &
% (CQ3 &),

(3¢ Wkl
1) Wraith JE, et al: Enzyme replacement therapy for mucopolysaccharidosis I: a randomized, double- blinded,

placebo-controlled, multinational study of recombinant human alpha-L-iduronidase (laronidase). J Pediatr 2004;

144: 581-588.
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CQ3 BFRMRMEIZMHER (H17, WiRikee, & - BAEMER, DHEe - FIRES) EHETHH?
LR

MR IR I IATIR S, e E O AT 2 I3 5 .

[ZET U RAOBS A, #HEEOHRS : 1]
S BERA ERIAI DR EE, BIFTHIIR 2 68 S D WREMEDS 5 5.

(g &)

B2 B FEHRIE DB THERE, TREREICT T DA DIMEIC DWW TIE, BRI v X 2k EEMR T 7R
%t HEERER  (randomized double-blinded, placebo-controlled, multinational study) (24 0 B 5202 & TV 5.
Z OFREROFERIT, Wraith 5 V125D 2004 IR F SNz, L2 EHHE (mucopolysaccharidosis: MPS)
[ B L& a7z 45 Bl L CEERRAI T n =4 —€ (BT z) (70 K71 L®) Z4H 100
U/Kg (058 mg/kg) #45-L7-. BIZLWIHIL26 HTHD. FHEEHEIX 6 5MATHERE (6-minute walk test:
6MWT) &% )1EffiiE & (forced vital capacity: FVC) Th 5. 7r=F—EB&EKGHIL 22 fl, 77 HRE
HREE 23 Bl Chotz. Tu=F—BEETIEY 7RSI T, FVC T5.6% O (i
f€3.0, P = 0.009), 6MWT T 381 m (HFHAfE 385 P = 0.066, P = 0.039, /8 oHT) OEEMN
RO LTz, Tr=F—EOBITHRE & MBSERIC X T 2 A% E R =BT v X L UL OBROIFSEIE k-
FOALTHDHN, TOLEERR?Y 2&D-2OMOIFE MRS 12 1L ERRoER %2R LTV 5.

YL EOFERING, MPST B & 2K STz BF O THERE, ifSREOEIT A2 TP+ 2 HIICK T2 7 1
=X =B OHFKHIZONWTIE, Ihaim #Ed 5.

WS BIZEIE Th 503, DHERE~DOAZMEORHN TIL, 52 HOBEEMAIIEIC LV R T X To
MPST ¥ (10 ) ITHBWT, ==—I— 2Ll (NVHA) OBEREZIHEDS 1 206 2 BEcE L7z O iy
NHdY.

FrRERE ~ DA ME DO FEAI TIE, BUER MPST F23 34 AIZBIT DI KT 10 4R OFE S Fo i E DBl
BRI T, (BIEFPERED 22 X (65%) TZE bR, 11 AN (32%) TEALL, KEMRPEEN 22 A

(65%) TZAk7Z2<, 10 X (29%) THEALLTZE WO HREDH D .

BASRAEIR IS 2 AT, 52 M OBFEMAEIEIC LY, FOREGIIR, i L OB o MEEIRIT4
JEF (8 : 6 B, - B 1041 CTHELIZEWIWENRD D Y.

BRI 2 A E DA L7200,

[z #k]

1) Wraith JE, et al: Enzyme replacement therapy for mucopolysaccharidosis I: a randomized, double- blinded,
placebo-controlled, multinational study of recombinant human alpha-L-iduronidase (laronidase). 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.
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5) D'Aco K, et al: Diagnosis and treatment trends in mucopolysaccharidosis I: findings from the MPS I Registry.
Eur J Pediatr 2012; 171: 911-919.

6) de Ru MH, et al: Enzyme replacement therapy and/or hematopoietic stem cell transplantation at diagnosis 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 mucopolysaccharidoses--
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.

9) Domelles 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 attenuated
MPS I: a retrospective case series analysis of nine sibships. Orphanet J Rare Dis 2015; 10: 131.

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

12) Andrade MFA, et al: Left ventricular assessment in patients with mucopolysaccharidosis using conventional
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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CQ4 BFRHRBEIEAREZRETEM?

HELE
PR RFIEIIRE (FEOMY) 2%ETHEENRSH 5.
[TET U ADME B, #5E0mE @ 1]

(g &l

L aZPERE (mucopolysaccharidosis: MPS) 1 B CiX, A ~DO LI ZPEOEREICL Y, £E%ED
RSB ERENETL, SIRHEICIE X SEETEREMEEFIE (dysostosis multiplex) DFTHR3FE D &
NDE9T75. EICEAL T, 2 ~3 mE CIRBREOMEM 2 /RT3, £ Ok kER b
T 5. BUEARILIZZ Las, LRSS 8B O FRaf] o kit SHER L C, SEWEIC L DR
AR U D ATO LI RN R RRIE 2 BT, 0BREOHROMONIHIFRF T
HEEBEZBND., —HT, BEMUBEORBSEMIRIEORMG T, BREOETIMHIINET, HFEO
OIS EVHFTERNEEBZILNS.

Sifuentes © U ¥, BERMFFILEE 6 FMZT 7-BIER MPST BB 5 B (MPSIH/S ! 4 5], MPS
IS A 1 fl) oFE, (KEAZMIGEEE i L, BERaFREs BEMRNCH S o BE T, BE
BB SN2 BF IS, FROMOEL LOMEEOHMENSEED 2 W TR S iz s LTns.

Wraith 5 2 1%, 5 Ao MPST B35 20 51 (MPSIH 7Y 16 ], MPSIH/S %! 4 fi) (Z%f L CHi
M & IFE M MR IEFEREBR 2TV, BERMFERERE (52 @H&S) <iL, 7 i (MPSIH % 4 5], MPS
IH/S Y 3 f) ICHB W THEIRRBNIZ L, Fll O K Z A a7 PdeEd W Sz e LT o,

Clarke & V%, “HEMRY 7 &R REERZ 1T o 72 8ER MPST AU 45 ] (MPSTH/S %! 38 #,
MPSIS ! 7 i) % 3.5 FREBHHA L, BEEMHARERRMGANCITN 23 OEFT— 2SD LITOEY
RERDOLOITK L, BERMFFERIARE TI/NERHMERIZIB W TRERDOIEF LS 2 WITUEEL RO
72 LTW5.

Dormnelles & % |%, MPST #3524 5] (MPSTH %!, MPSIH/S %!, MPSIS ) 7% 412 % ik 3t[m]
ak— MIFFEZAITV, ) 2.5 FROBEMTRIETIE, R, REOFRBEREEITRD bhiholz
ELTWA.

Al-Sannaa 5 ¥ %, 9 FHORIEN G 72 Z28ER MPS 1 BUEFE 20 ] (MPS TH/S HY) % xR Alh)
& Ll L FEPEGIRET 21TV, 1 AR CRER M TS 2 Bilis L 72 83 O e i T, Fimhl oL
RZ 2arpdELlizs LTns.

Gabrielli 5 ¢ 1%, BERMFRIEZ 12 FEFRIT- 728ER MPST BUEFE (MPSTH/S #Y) o [EIfaE] (b
) OWESRNTC, £1% 5 D H ORI GIRMEZ L L7BCIE, 5 i DEERMFRIEZBiA L2l
2, BREDOBE, FROMOROUELZEYD, 12 MR TERFFRELE7L LTS,

Laraway © 7 (%, ‘44 6.1 fERIEERMTIRIE 21T - -8 ER MPST RS 35 5] (MPSTH/S %Y, MPS
IS &) D#%AMEIEFIRET 21TV, &KL L TIFERNOT R Z A 37 OFFHFIICA B R BE TR
D BRI TN, 10 5 AT CORERAMM AL IAHE T 10 mlL L TORMGREIC TR O H R
Z ZAaT7pELIZE LTS,

[(3C k]
1) Sifuentes M, et al: A follow-up study of MPS I patients treated with laronidase enzyme replacement therapy
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for 6 years. Mol Genet Metab 2007; 90: 171-180.

2)  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.

3) Clarke LA, et al: Long-term efficacy and safety of laronidase in the treatment of mucopolysaccharidosis I.
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 attenuated
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, et al: Outcomes of Long-Term Treatment with Laronidase in Patients with Mucopolysaccharidosis

Type 1. J Pediatr 2016; 178: 219-226.
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CQ5 BRHRMEITPREABERERET 50 ?
LS

ISR TS TP IR O B 2 WIFF T & 2200,
[TETF A0S : C, #IEOME 1]

(g &l

L aZPEiE (mucopolysaccharidosis: MPS) 1 RIDEIER! (MPSIH &) Tif, REBEREE T2 3L T2
HXARIEIR SR CThH 5. BERA T n =4 —F (BEHRZ) (T U RT7HF A L®) BiiEMEEMN
T LIIE#EEBEZ OND LD, REFIREGIC X D EEE M ARSI TRk 2 Y L
PRWHTREMEA @Y 12 — 5T, BREERARILEZ LW, BTSN 5 X 95 2285k o REI o ekt
T, FEFMFRIEORIIBRMIC X 0 SRR R X ONEBISEE(IN T O BILIE, TR L2580 7 & O
DD Y. UENG D VTN G L 2BERHTRFELRA LN TEY 9, 5B OBRICET 5
WENRo D, BIREARTIEL, MPS IH B2 ek O UGB 1L, BAFEE MRV R T
EMmEEREAHERE S D (CQ9 ).

Domnelles & U |%, MPSI #3524 5] (MPSIH %!, MPSIH/S %!, MPSIS ) 7% 412 %k IL[m]
ak— MFRZITY, 2.5 FHOBERMFRIE TIESiER L OEBIRBEOR BRUEITERO b o
72 LTW5.

Sifuentes © ¥ |, BERMFFILEE 6 FMZIT 7-BIER MPST BB 5 6 (MPSTH/S %Y 4 {4, MPS
IS B 1 f5l) OMBRFHIFT R Z i L, AEARLGETRD benoi=L LTna., —JF T, s,
SEIR OFRE O UE A RO T AERIRC, FHE MRI T HEIRAE OHEITE L 2B T IEFIR H o7& LTS,

Wraith & ¥ 1%, 5 AR O MPST U8R 20 ] (MPSIH %! 16 51, MPSTH/S % 4 ) (ZxF L CTH
M & IFEEMRS MR L FERBR ATV, BERmimsst (52 A& E) I, FFERERMFIIERICIEN, K
PRIETNRS B AHERF S AL, BB SN ABMICH 7L LT 5.

Al-Sannaa 5 ¥ %, 9 FHOFRIMEMN S A2 ZEER MPS 1 B 20 1 (MPS TH/S M) (Zx L T# A
& ZHax LREFIRF 21TV, 1 Al CRERMFRIE & Bihs Lo B o Rfaf i ©, 8%0HRES X
ONEEEEEI T OZBILIE, TR 2RO LT 5.

Gabrielli 5 % 1%, BERMFTRIELE 12 FEFRIT- 728ER MPST A (MPSTH/S ) o[EfE (Mizh) @
HEWHENT T, 5 B> DEEFEMFRIE A BLA L 7= o ZnBedsd 1Q) 7380 (17 mly) TH o 7=dIizxt L,
At s MAOBRMNSIRREZBB L TIXIQ 116 TH Y, FHHANRIC X 0 FPHARRIE IR O L sh =
DR CTE D AREMEZ RIZ LT 5.

'S N
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.
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4)  Al-Sannaa NA, et al: Early treatment with laronidase improves clinical outcomes in patients with attenuated

MPS I: a retrospective case series analysis of nine sibships. Orphanet J Rare Dis 2015; 10: 131.

5)  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.

6) Nestrasil I, et al: Intrathecal enzyme replacement therapy reverses cognitive decline in mucopolysaccharidosis
type [. Am J Med Genet A 2017; 173: 780-783.
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CQo EmMBMpRBHEIERFERENEZT 5N
HELE
EIMEHIRBRI T A TR EdE L, RAGFEHGTES.
[TET U ADME 1 A, HEEORE 1 1]

(g &l

Neufeld V' DpLEZ PIZHBWT, MIEHEO BEIER A 3 ZHE (mucopolysaccharidosis: MPS) T %! (MPS
H A BEORSHEDER 10 L TIHLET D2 LRI N TV D, e £ S h b
£ 91272572 1980 AEARLABE OREAHB & IEREAF B & Lbils L 7= 3513 1 #RO AT, Moore 5 2 (3 3E[H L =
ZHERER T 1981 ~ 2005 EOHENZ B X172 MPS IS BB 143 BIOLEM TR & LR L=, 68
BIAER TP YAE 1.33 R CHBBMZ 2T, BHE% 1| FAEFRIL68% TH o720, TOHKIXIFET T b
— LY, Btk 10 FAEFRIL64% Tholo. BHEBHE 68 il & FEBAE 75 BIOETRED b DALFEHR
LA (B 1), FEBEFAIOIZEAEN 10 HETIZELE LTI L, BHEsIO 10 5%
REDAELFHIT 50 % X T,

MR Z 10 FILL EEIT L@ o 5 b, ATk d BEICER L 0D 16 fRaeFk 13
WCHRRIBIZ R L7223, WIS IZB8 W TH L ENEBAEFL TV 5.

BRI #R Y 24 20 A R 2omefidk (1Q) / R (DQ) 2370 ML LD BHEIZB W T R4
FEREBFEDENGOND Z LR ENT, &5I2k bAMESUF (human leukocyte antigen: HLA) @
WA, B Y — A 78 ERBAERE A DHE DR AR FIC 272030, HLA —ERIRME ROk
MGEFEE BN SN D K 91Tz 91 72, FTRUERYYEZ A OF L2 Clashig 2
W TN Z <Y, BRI DR TFRRIEE BT 2 2 & TBRMAE DM BRI SitTng 101819,

WK CITo4L7z MPS 1S BUERSE 258 fillCkt 42 1 M iia B O R % £ & 7z E RS I R A s
W OB A L FICEEET 5.

- RN L 16.7 22 A T, BlEIM i 57 A Th o,

- BHtL 5 FAEAFHE (0S) 1£74%, RI—#ifaEAEFE (BFS) 1X63% ThoT-.

- BfEMl Y — A « R —5o EFS (X HLA —#[Afd & HLA —B0ffar i) 81 %, HLA —EFE
& M EBEREADS 66 % T, HLA R—EFEMiE M MBS 57 %, HLA R—EIE s HE
BEREAEY 41 % ThoTz.

- BREZOTERE R —F A U XA L IEFEERIEEO LRI B ChoBH L b EhoT.

B, ONETEH MPST Al 23 i\ CEmEsinBE N T, 77%D 0S & 57% @ EFS
NELNTWS 17,
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EfFE

SRR BRI

B LB BHI DR

F1 MPSIE (MPSISH) BEICHITHEMEHATEHEDRIE

Xk | N TR HTFE %

3 11 HLA —ZFAIfuf BMT AT 82%, AEETT : 82% H—Hia%

4 38  RBMT, UBMT AT 55%, AEELT : 34% D Jifia%
5 40 UBMT 082 : 49% >k 14 Jifi %
6 11 i A RBMT 0S5 : 64% B—i %
7 54 RBMT 0SS5 : 64%, EFSS : 53% K 13 fitigk
8 27 RBMT, UBMT 083 : 85% H—JE %
9 20  UCBT 082 : 85%, EFS2 :85% H—JE %
10 22 ERT—HSCT (%7&) EFS : 86% PRI 8 it 7
11 146  R&UBM/PBSC/CBT AT 81%, EEFET  76% PR

12 12 CD34/UBMT, MSD A7 1212, EEAEGF 12/12 Hi—JEa%
13 74 | R&UBM/PBSC/CBT 0S5 : 53% B — i %
14 25  HSCT (%7#) 0S5 : 83% ZEM 2
15 258 | HSCT (#7H) 0S5 : 74%, EFSS5 : 63% ] BoRc
16 62 | HSCT (£7F&) 0S5 : 95%, EFSS5 : 90% KK 2 Jiti 5%
17 23 RBMT/UBMT/UCBT 0S10 : 77%, EFS10 : 57% H R4
18 81 ERT—HSCT (%) A7 71/81, EHEAEL  66/81 D Jifia%

BMT : ‘B E%A#, PBSCT : KA M EMHH R,

CBT : 4 i Al, HSCT : & MmEpsmiafett, MSD :

HLA —#[FEf, R : MER, U: FEMGERE, RIST : BREEMENBNE, ERT : B FomE.
A7), THEEFALF] & DOTEFOREMEELRL, [0S), [EFS] & & % DX Kaplan-Meier
BRI X AAEFRERT. 0S, EFSD%AD 2], 5] 72 EOBRTFIIBMEOFEKEERT 5.

(3¢ Wk
1) Neufeld EF, et al: The mucopolysaccharidoses. In: Scriver CR, et al., eds. The Metabolic and Molecular Bases
of Inherited Disease. 8th eds, 2001: 3421-3452.
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.
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3) Whitley CB, et al: Long-term outcome of Hurler syndrome following bone marrow transplantation Am J Med
Genet 1993; 46: 209-218.

4) Vellodi A, et al: Bone marrow transplantation for mucopolysaccharidosis type I: experience of two British
centres. Arch Dis Child 1997; 76: 92-99.

5) Peters C, et al: Outcome of unrelated donor bone marrow transplantation in 40 children with Hurler syndrome.
Blood 1996; 87: 4894-4902.

6) Fleming DR, et al: The use of partially HLA-mismatched donors for allogeneic transplantation in patients with
mucopolysaccharidosis-I. Pediatr Transplant 1998; 2: 299-304.

7)  Peters C, et al: Hurler syndrome: II. Outcome of HLA-genotypically identical sibling and HLA-haploidentical
related donor bone marrow transplantation in fifty-four children. The Storage Disease Collaborative Study Group.
Blood 1998; 91: 2601-2608.

8)  Souillet G, et al: Outcome of 27 patients with Hurler's syndrome transplanted from either related or unrelated
haematopoietic stem cell sources. Bone Marrow Transplant 2003; 31: 1105-1117.

9) Staba SL, et al: Cord-blood transplants from unrelated donors in patients with Hurler's syndrome. N Engl J
Med 2004; 350: 1960-1969.

10) Cox-Brinkman J, et al: Haematopoietic cell transplantation (HCT) in combination with enzyme replacement
therapy (ERT) in patients with Hurler syndrome. Bone Marrow Transplant 2006; 38: 17-21.

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

12) Sauer M, et al: Allogeneic blood SCT for children with Hurler's syndrome: results from the German multicenter
approach MPS-HCT 2005. Bone Marrow Transplant 2009; 43: 375-381.

13)  Orchard PJ, et al: Pre-transplant risk factors affecting outcome in Hurler syndrome. Bone Marrow Transplant
2010; 45: 1239-1246.
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Aldenhoven & ¥ 1%, BB EMAERL T 5 217 $ilod MPS TH BB 12D\ TR 72 [ B[R
FEEATV, HIRBERE & RRABERRIC DWW TRt L7z, BAERTO 1Q 1X, IEH D 56.9 %, HREEDIK T 28 26.6 %
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