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Abstract

Enzyme replacement of therapy (ERT) is one of the most promising therapeutic strategies for the
treatment of 1ysosomal storage disorders. ERT is available in three tyges of Mucopolysaccharidosis (MPS):
for MPS 1 (Aludrazyme %), MPS 1I (Elaprase ®) and MPS VI (Naglazyme®) patients who are over 5 years old,

But recently, early diagnosis can be done by expert clinicians and even in prenatal case, We describe
the case of ERT under 5 years old MPS patients,

Up to June, 2010 in Samsung Medical Center, there are Opatients who were diagnosed as MPS and
started ERT under 5 years old. 3 patients were MPS I, 3 patients were MPS II. 2 patient who was
diagnosed as MPS I was female and others were male, Their age at diagnosis were 4 to 37month-old (4,
13, 16, 25, 27, 37 month-old) and they are now 9 to 60 month-old (9, 39, 32, 81, 60 month-old). The
youngest patient was started ERT at 4 month-old and others were started at their 13 to 49 month-old (13,
29, 27, 28, 49 month-old),

First manifested symptoms of patients were macrocephaly, kyphosis and coarse face appearance,
Especially, in 2 of them, one was MPS I and the other was MPS II had elder brother with same disease,
And the youngest one was diagnosed by the iduronate-2-sulfatase (IDS) gene analysis from chorionic villi
sampling, His mother knew that she was a heterozygous carrier of IDS gene mutation because her
younger brother died from MPS II. All of them confirmed as MPS by the enzyme assay in leukocytes and
fibroblast skin culture, We started ERT with a -L- 1duron1dase(Aldurazyme®) to MPS I and did recombinant
human iduronate-2-sulfatase (Elaprdse ) to MPS II patients as recommended dose as over 5 years old,
But for MPS II patient who was 4 month old, we started ERT by recombinant human IDS (Elaprase‘&)
with reduced dose 0.1 mg/kg and increased dose every 2 weeks by 0.1mg/kg up to 0.5mg/kg IV
infusion. During ERT, all patients had no adverse effects and the excretion of GAGs were decreased. We
have evaluated other clinical symptoms such as liver/ spleen volume, heart function and neurologic
evaluation,

We describe a successful ERT to MPS I and MPS II patient under 5 years old without any adverse
event, It indicates that ERT in young children are well tolerated and that it has several effects which may
confer clinical benefits with long-term therapy.
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tole A= drh
A 7HA % I(Aldurazyme®),
II(Elaprase®), VI(Naglazyme®) &2 f4 i &
Hol 7Hsal AT o5 BF W s5A] o]de] Aol
A ul=4] E o] o (Food and Drug Administration
FDA) Ae52 Aol A8E ot ot 17
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Case 1.
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o FaohA A2 18 (Hurler-Scheie form

of MPS 2.2 FZ-& wE 7hEE o] Slgith W
YAl Brole] 7= §7.4cm (25 WESF), AFL
1) Az Y
I} AEe] g AAE Btk g AR
A% EF 5 S (dysostosis multiplex) &7 H
o, wEwst Adoez A3 T MR A T
F(calvarium)©] FA I ] BFY < 2 9sella)
£ Holx SIlrh &R GAG FEE 740.1 CPC
unit/g Creatine (FFaLX]: 94 ©]3} ( 175 CPC unit/g
Creatine)©]$1 2™, Thin Layer Chromatography
(TLC) AA heparan sulfate 2} dermatan sulfate
band7} 2RI AT} WM& F(leukocyte) X S g
@ -L-iduronidase 9] TAHEE 1.42 nmol/hr/mg
protein(@*oli]: 29.5-53.5 nmol/hr/mg protein) =
AatE o] A,
42 T A= AT 2871€HE  Laronidase
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Case 2.
Patient 2 AENFH 385, 24 AF3550g, AHA
A Fro 2 glojdt ofolz AT 2571 Yol EHd
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(marocephaly), W (claw hand) 59 Hok &

R =
T ERrR &3 234955 (dysostosis

(oar like appearance)< EAtt, 571 A7) ¥4 <
2 A3} Virchow Robin 37+ &3l o3k JAd W
SH(cystic change)7} ¥ A3 F7H P calvarium)
o] T J 2] Y aoksella)E Holn AU
o, &We] GAG FEE 11154 CPC unit/g Creatine
(F2A]: 94 ©]3} ( 175 CPC unit/g Creatine)©] 1.2
o, TLC AAMY heparan sulfate €} dermatan sulfate
band7b  FHRIHATE oA
L-iduronidase®] ZAEE1.92 nmol/hr/mg protein
(F74A]: 15.5-14.9 nmol/hr/mg protein) 2 A 3} of
AT IDUA A2 HAVE IDUA 4] 613
7} 6179 Atelell TGCTC7} T 5E frameshift7} &
o & early termination® & o]} 683HA] A7
Q1 cytosineol deletion®]©] frameshift7} Lojyt &
early termination¥] = EA™o|7} WA sto] Hito| g
& (compound heterozygote) 2 A E AT} o] A
EL 7|&0] dHA|A] &L Ho|(novel mutations)©]
W, st HAAeg 6k & oo gRvEA
137 1902 gl H9,

FH T Bl AT 27/HEHE  Laronidase
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Case 3.

Patient 3= AEFE 407, E4 A53500g, AHA
22 FHto & glojd ofotg A 137) el Ee

Uigdste] g4 IS B8l FaodA 23S 1
FJog Achigitt Slol= 2y 5 EAE 1S
5ol &4 gtk 49 g8 g Be 4 #F
< Edo= AdEen, Yl BA Sole 7=
76 cm (50 B9, AFE 10kg (50 -75 W95
ojglom Fulel Az Ry FEE(claw hand)=
Bolrh BE 259 A A=) vuid) AAS
Heoy 7MY APe Holx] ggr) 4w

GAG FEE 2517.8 CPC unit/g Creatine (FFiL3]: 9
A ©]&} ( 175 CPC unit/g Creatine)°]%1 2™ TLC A
AMd heparan sulfate 9} dermatan sulfate band7} &
1=t W oA 278 o -L-iduronidase ©] &
AEE 1.78 nmol/hr/mg protein(Z7d=]: 15.5-14.9
nmol/ht/mg protein) 2 A3tE o] AT IDUA F
A% Bae 49 29 9

71 = SA= AT 13 JHEFH Laronidase
(Aldurazyme®) & 154nit} FoS B3 Fo] 2
I 3ie}, fote] A%E 2 3te] 0.1mg/kgFE Al
Zrete] 23wttt 0.1mg/kg dose 2 S Bkl 9l
O 3A B3 17 B B4 oA 93 pa
RASE oA @) 1748 AL
ARE TS F H7 HAA A3 2% GAG Bk
£ 1401CPC unit/g Creatinine (FaLX]: 94 ©]3} (
175 CPC unit/g Cr) ATh &5 253 A% 259
st olm|QlF I Ao sty HEP el A F
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Case 4.

Patient 4= AEIFH 405, 4 A53500g, AHA
A4 Bo @ gojd dolz AF 377197 24
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ol 2 T AR 7ISHY 5o 242 8l
Aok T 2 dof 2w AdS F4AE e
stem e FAl Fote] 7= 98.6 em (50 -75
HEA ), A 20.5kg (097 WEAF) o]Fler]
Tk A7 2 2¥E(cdaw hand), THEe &

[e]

2RO GAG FEE 561 CPC
unit/g Creatine (FaLX]: 94 |3} ( 175 CPC unit/g
Creatine)o|¥lo™, TLC AHAME
Chondroitin  sulfate , heparan sulfate, dermatan
sulfate band7} ERIFJct WA ZH gt
Iduronate sulfatase®] BAEE 013 (ST
negative control 1,63)2.2 A3}lE|] ATt IDS
gene, mutation FAME, IDS FHA2] 5064 7]
FH 5999 A 4717F 2 E(deletion) FHA 1999 A
o] =2kl Lysine©] ArginineC 2 2|35 1 o] o
frame shifte} A 13 A] o} =2ko] stop codon
o= Wahe M7} ol R TAAUT
o] Edole on] #Hel| Hu¥ ®o](known
variation) 2 A&} fHdE Aot e &
Slol= A5 497/l EE  1dursulfase (Elaprase®)
0.5mg/kg & wiF B9 Fof ¥ St AR5 1d
22 GAG FEE 382 CPC unit/g Creatine(3+
%]: 94 o]} ( 175 CPC unit/g Creatine) SITh &
=g e A8 AR 5" ¢
afem (ZF A74: 16.33cm to 119 em, B
11.5em to 9.3 em) o] ot F-E=2 9]
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Case 5.

Patient 5 AENFH 405, 24 A S 3680g,
A A FoZ "ot dolZ AF 167 e
Lol Whste] &4 JAGHE B FAZHTA

N

e

2= 28 o 2 Zehigit)

Zlol= 23 T EAIE patient 49 FAYIAT.
A% A8 F ez P 2 24 2 9 2=
Z Tz Hol Bglog A= on Y A g
ok9] 7] 80 em (25-50 WMELF), AFE 12,7 kg
(90-95 W5 oler] Ao HF Furgyt
o] EaL é—% HA, i‘%H GAG T&=&

600.7 CPC unit/g Creatine (ZaLx]: 9A4] ©]3} ( 175
CPC unit/g Creatine)©| 1 o W& oA =73t
Iduronate sulfatase?] FAHAEE 0.2 nmol/4hr/mg
protein (B3] 11-88 nmol/4hr/mg protein) & &
Aol T, Aek T Hokz AT 207j 23]
Idursulfase (Elaprase®) 0.5mg/kg & w5 A=
of ¥u gt AR 1d F &AW GAG T=
382 CPC unit/g Creatine (F1x]: 94 ©]3} ( 1
CPC unit/g Creatine) AT}, BF 2533 7]
g AERY THE S Hou
11,9 cm to 10.7 cm), ¥ A7 2
ATHHF A7 10.09cm to 10.6cm = ¢
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Patient 6

7\1/\] Hop L}O

14 1 7}’130] »)\5\’10131 ol
2 5} folel el AHlel 15D A o
HATA H A heterozygous carrier of IDS gene
mutation)ZHe A L3 glo] SolE dRIP S o
Al 292 § 72 7 AHchorionic villi sampling)g“ =
A DS FAA BAE A Rl g
Ab AAC W Ds A AAF 23, 14020
7] (cytosine) 7}

UU]— OD 74

AAE = frameshift mutation®] ©]



5M 0|2t RIACHEHYAS SX0M B4 A Y 4 \

FRAFAZ AN FRNFEAINE F
U3t Wol5 FRIste] Stol= FITHIANAE 2
For e A AF A HA A o
o] Fantio] I o] T #EEJ o
(™ 1), 92 FagdAdass gaddns
A T AT EA gAte] wE e} 35
Al oAl E(cultured skin fibroblast) oAl &4 24
EE5 23891 ol 4 0.13 nmol/4hr/mg

protein (3 74*]:18-57 nmol/4hr/mg protein) <} 0.18
nmol/4hr/mg protein (7&X]: 26-108 nmol/4hr/mg
protein) & HJTh £We] GAG FEE 1632 CPC
unit/g Cr (FaX]: 94 ©]3} ( 175 CPC unit/g Cr)
Atk AT hEA gote GaASHAEE A
Astglom A& AR Al Frbgl dEE Hol7] Al
Aeploud #d 75 T e A2 HolA &%k
o}, $hole] AHE 13l Idursulfase (Elaprase®)
0.1 mg/kge] $#Fo 2 w5 A T3] A&t
o ] 250t} 0. 1mg/kg S EFsto] 105 o Lut
Al A& &7 0.5mg/ke7HA] ST AR
AlZE 6/ME T Fhole] AW GAG FEE 315.8CPC
unit/g Cr7bAl &Sttt o3 fofe] FHpgh
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Discussion
Mz Azt ©@E (recombinant  human
proteins)®  THE &4 A 8 (Enzyme

replacement therapy)< M9 (Gaucher disease )°,
gH 2 (Fabry disease)3’4, FagEAAARE 1
f‘é,253,663(rnucopolisaccharidosistype I 5’6, and

mucopolisaccharidosis type 6)ollA A= gl

(Hurler's  disease,

Hurler, Scheie’s disease and Scheie’s disease) 3%
AR Aoz fFHsE Ao R 4 L-iduronidase
o Aol ofa TAYsitt URbH O =R heparin
sulfate®} dermatan sulfate 7} FE ZHEH

100,000 EAE 1% =] TAES Hole Ao
-

[e]
AR ez fHdsEE Ao R iduronate-2-
sulfate  sulfatase AR 23] heparin  sulfate 9}

dermatan sulfate 7} 2 A HH & WA

65000 ¥ E4% 1% PR WYEL BT
QA JAAA AR vole A P

cell transplantation)©] ™, 4& Algjgt 49 2173 gt
9 IS dEE Y YS9 F e
Aoz A Aok

FRANBAN LS 194 ALt e ow A
€5 = Laronidase (Aldurazyme@){’_— transduced
CHOcells expressing the human cDNAE E3f AJ4t
9o FROBARNAS 19 St A 54 o
Aame] A A AIFE 2000 el Ha H3Y
o, 1299 A= /4 © & Laronidase
(Aldurazyme®) & wjF £ &9 & W, &% GAG
HjEe] @A zaska, ket HAEe] A7]7F A9
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BN Fl2E Ao Hustitt® o % 451
9] IAE YFCE Laronidase(Aldurazyme ®)0.53
mg/kg A@TI HFS FoId o v
2657ke] Aol Al H 7] E(forced vital capacity)<]
33 6% A7) 58 AlE(6 minutes walking test)
Aol P& EJ% Hastd em? 2003l
= W7 o :
?ﬂ'ﬂ'"ﬂ’ﬂ Idursulfase
(Elaprase®) _ro:] ] g A AES 1299
A FO R 2473 FAste] &% GAG W&
of gash, 13 vge) 2] 7w, 6% A7) ¥
AR Astel el i@ w3 FAAA, ol
F o6l A de @ AN 192
Roin) 6% 27 22 % A7l Pyl w3
8ol YA
o9} o] FATIA AT SAtelx BaUA
el Age kst Z3t e Zow deA
o 53] B2 dAFdA FRuEARAS 13
13} Laronidase (Aldurazyme®)2] 4744, Aslet4]
A8 9 2 Aol dig] Hasta op,
a8y, ZAUdALHE 92 Q¥ (curative
therapy)©] oba 3ap7} w7} A Q1 7] o} A

xS o

E9o Rl AT 34 sAANTIAE £
otk mebd, FRUEANAS Ao atA L
W A8 9dold o gl JEgS F A A
TAl9] giztel AT FA] $rke] T3] TR,
aP)a B4 OiAl S-S AR A7 Aoz A
ZHEt}, FEYEA HAFe e faE 54 4
FEI v A 2 wEA [ gshs Ago| Bz o
g ol w2 S 53l wel A8 E AlFshe
Zol H7Fd ARl £44-E HAgd 5 S ez
AZEY E3) FZole AlAol AEAAbHe] o
FelA L A gel|A glhFol AT EHo] F4
W v 5ol o g FrtEE - S WA gl
o] g Ao} M HAfol| A 7]l Fehs]o] F
g Aoz AuEn F3 oA s
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A A8E A= 27} Laronidase (Aldurazyme®)
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