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dol2d 24 YA AR T2 B3 o4

SHofn) MBokhgd

M E

A4 AL &) X5 BP L AT E2Y
A, 29 HF AEY 5o, 55 E29 w4
£33, Z7) o4, AL EF Y FA EF Q
Y GAA X8, AFE X)E(cell therapy) 5.8
ER8 4 ok 283 A52EAM AE X8, 3
7] 012 AR X8 T8 & 5 Yo ddFL
2 AXE XNse A 9Aolx 7] o)L ¥y
AA A 9] A&HQ] Foeh FAAY A Fol
EAZE Aot fAA X & 94 in vitrodl e A
FH ol AA PAeME FET GR e ol
%2 g2 Holth 53] mammalian somatic
cell®] A7} 7V o2 M X8, 23
R A7) o]4Y HFIE ¥t 53] lysosomal
storage disease(LSD)¢] 739 &4 X 8A7t &
AR AzxFe A2 MEso] o AFE4
A 19909 d) 2%E Ad 10 dzt A-8-3187]
A1 23t et

~ Lysosomedll= & 50%F A= &47} EA3}
© A2 gHA JAT AA| AlgolA LAE
LSDe ¢ 404%0] o2t} S3He 247 A
¥7} 27] e FH=s 7139 FR/ w
3A mucopolysacchridoses (MPS), lipidoses,
glycogenoses, oligosacchridoses 2.2 )3+
ot A &= A X9 A7 24+ Gaucher disease
o] Atole E43td tHAAME, Fabry disease

=
L

ob, olstgmstzaly

%ol dANIAHE, Pompe disease®] 7%

= &8, MPSY] Aol 2A 23] Eot
Fabry ¥} Hunter syndrome(MPSIDZE A 23}
I FEAA 94 i o HS A2 2
H¥ LSDY £8%% Z718t3 Q=4 cathepsin
K ARl 93} pycnodysostosis$} 34 Batten®
o2 <eizd  A8o] palmitoyl protein
thicesterase 2ol 2§ infantile neuronal
ceroid lipofuscinosis (NCL), carboxypeptidaseZd
Rl 93k clsssical late-onset NCLB-©] L o]
t}. LSDS] &L Y1Eo] we} xpol7} et
7] Aol 5 F 18] WixE A3 A
22 g3A Utk

LSD9] &2 A& 7d2 196'd Brady §°I
olu] £4 B3 9] 7FsA& AR o1 1970
Ao Re 2R A7AE o3 A} HATh
197439 "t A &3} glucocerebrosidase
7} A glucocerebroside?) FE& B¥& 4 3
o] THEHAT 28y £ A7 AHRE
< UEE v AxE 4A RIded giE
o] A4E0] A FFE AAHeE Fa
7F 983 2] AMEel FFEA Z3AU7] dE
ot} &1t 1981 mannoseZ TS g
glucocerebrosidaseZ} 4] A|¥d] 5 3}
42 7}AFe(macrophage-targeted) AFdo] &
2] A1 protein engineering®] 7}53HA H A
o]F AA A YFHA K887 Hgdo] AF5E
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o w2t A &4 BF 2] Gaucher 2
7 83 X8 Fagdo] 93 Fo] 1914d4=

FDAY] FU& A Hol &A AAA M 4000

AR EA7E o] 207 A=) FAt Mg
€ LI gle} E3 Fabry el 84 X859 &
7} FDAYIA 20029 Aol @A) A AA ]
A o 7007, SHAE 200497 E oF 879 &
A7 A& WA glom 20039l MPS 18] &4
Age] A7 FDANA Q8 A AA A
oF 15078, Sl A= 200413 o 49 9) 8R4} %)
EE NFHE dBolth £ =RME LSDIA
o 54 BE a9 A%} Ao s M&s
=5 3o

2B

1. Lysosomal targeting® &% 2

1) gloligd EA8E RE §42EL 7E
FH 9 HEEo ZA43)

2) °F 10%Y EAEL BEulgo] 943 AE
U HojA Q= A Ed endocytosisel] 23]
Fodo

3) uptake mannose-6-phosphate 4=& ol
oJ3] o]FojRt}.

4) A% wz} xpol7t YA Fge) 15% A
£9] 54 BAEE AJ BHAA] B9
E 33 #4s 78 F Atk

2. B2 HF 2B9| 71&F0l BRAS

1) Enzyme$9] availability
- A9 A AS waA 715 v &

FEh
- X Y FAlE 549 1% u|glo]
plasma?di] EA)3tH systemically

2lo|ad FX Al o 52 25 oY

availabled}t}.

- 8% U9 5 w7 &L v 23
WA 9] ¥iztrl= Ao

2) 54 BE a9 A3 Qe 2T &

717 EA.

-9

- 54734

- A% 99

3L
- a3

3. 84 B3 29| ANl BHNE

D A713A AW FAL 8Y-1F == 257
Ao A&ZHoln AVIHQ AW FALE
L3
2) 983 FAHE
- tF-3& seroconversion Ho] FAE FA
Fla=

- W2 IgE-mediated allergic/anaphylactic
reactiong ¥o4 = 3l

- neutralizing antibody’} £4 AEZES
At A 7FsAE Qi

3) B BF 29 a3 efficacy)E 7Hsd o
43 AFEo| P} EAHE AL ol
- 39 713 %9 W3t (surrogate

endpoint)
- 93F A9E HAFHoE YFdok
g}
4) FF AAA F49 Az dA7F Ao

4. 84S Q0| AMFOR ARZE T YA LA
oL TS LSD
(1) Gaucher disease
A BHE gyog X837 AFT Hxo
LSD &4 ®B3F Q@YX 29 prototype®] =tk
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1) = 7

- 1966\ : Brady7} glucocerebrosidase
A% ¥, B2 BE a9 AL AL
=%

- 19743 : Brady & Blair7} Q1A eyl A
B AA|, 9= NH R 93 A3

- 1981'd : Genzyme Corporation 48 ¥ &
4~ 7}¥H(carbohydrate-modified; mannose
dte)l =52 W4 MX mannose-6-
phosphate=&- ol F2A18H)

- 1986\ : Bradyell 93l 12789] #AjolA
Ad A1

- 1991 s Ejtell X FE3 Ceredase

~ (aglucerase injection) 13o]A X842
A} FDA &)

- 1994\ : CHOME A {3 Az =
f4 g AWAHCerezyme;imiglucerase)

- 1994 : FU) A $AK(splenectomized) X
B AR

-19%d:sd 5 A
splenectomized) X|& A3t

- AR AAMANA < 4000489 AL
FUel 20978 Fx] A X8

A (not

2) A8 &%

139] X8 &-Fo i3t =o] Bov} dA
HEoz 43R §FL 7] 6-97M1¥L 60
unit/kg/2weeks 2 X HE AlZ}3la o] F wizts)
o] 30 unit/kg/2weeks 2 AH&-3H= o] BE 0|t}
gy 8x1e] dA Sl weE g s)stedof
g} 53] 2349 st 4% Bee 18
o] AR 60 unit/kg/2weeks ©)/Fe] 2|3
QA FA o] etk 437 BE &7
H3lx wgFojof gir). PAEE 179 /A
£ 15 unit/kg/2weeks®] AEFo 2% 7| 5=

Aot AA Y ool e A= 87X 8
th 5o AE 25 7HF o] YutF ol 257ke]
Y £33 333 TE 03 Yro] FAsE
v avte FYst &3] ARFHAE gt
Fo e 1243 A=l ZAHA 0510
U/kg/min®] =2 F™ FU7ch 2%, 3334 2
o] A7 FAo] FHtEE A% ad= EFHS
o @A 28 #FAlA  convection-enhanced
direct intracerebral delivery 94} phase I trial©]
YR Yot FmE ol FHAAMY
neuronopathic formo] 3+ X & consensusE 7]

=3

3) X8 539 ¥ X8 &3}9 monitoring

X8 5= 59 £, 849 A3 549 %
Fol wet 2R3 60 Uke/2week o2 193F
F A hemoglobing H# 1-15 g/dL 53k
50%<] Aol A sttt 7ke) 27]1= 19 <
ol 20-30%, B9 Z71€ 30-50% AT &
o}2] 3/4, 44919} 172614 6714 ool ZHE B
Ak A3 g4 u Fart Ad A= ZAstst
I A Bede 84w F7 28 UM
Z4A9 A A w3t Wi 3] 327]
o] Aziro v ¢ A Jepdth 54 X8 F
bone pain, bone crisis 5 37]9-1d] S
1 Z49) GaucherAEX 671 oo 743}
7] A}&3} bone mass$t mineral phase lesion
59 AL 60 Ukg/2weeko 2 2-437F A&
Fo #Fddh a8y v g9 A3
osteonecrosis, pathologic fracture, mechanical
bone pain#} 22 advanced lesion& &4 X F9]
W31 gkobA HIZYAY 4 ok s A%
9] monitoringS A3 W3}, visceromegaly
9] ¥l (volumetric CT or MRI), A3}8t2] W3}
(7¥71%% 7AA}, acid phosphatase, angiotensin
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converting enzyme, chitotriosidase, ferritin,
cholesterol), ¥ Fx wWS(PT, PTT,
fibrinogen), ¥ZA W3HMRI, densitometry),
auxological parameter(’3% A 3), quality of life
(QOL) A& W3tE A7|1Z S 2 monitordtth
(%).

4) A

A Az o AT BT
a0 Io] via go] HA| F wFol o
3] 37K unit= U$ 4)¢] Aot} wahx] 2
o wet NastE AAFoln AFHAA &7
AR = olok gt} To]y] wjFo FA AAE
o] 13-15%¢°ll ol2x 7} Fo 671 o] B
AE 3 12719 olFole AR gt oA
739 hypersensitivity reaction®] 2384 &

o gt

5) =W dF7} A%

1994d ol PUEF WF7} ceredaseR
splenectomized® A} A T E A1F}EIRLH
1996'd A&oP Yol A B=17} splenectomy 3t
A 22 BRI A ceredaseE X EE A|Z}3a 7t
3] 27], YEF wstE Bugh b gl
o 19979 olFdl ZHEF E47 Korean
Gaucher Registry & A& ). §+=21 Gaucher
= A1%1e] ¥I3] neuronopathicgt <7} ol
(40-50%) &4 B ayjd oE FHol grh

(2) Fabry disease

a-galactosidase A9 ZAPo=z FE GL-3
(globotriaocylceramide; ceramidetrihexoside; &=
= GbR)E FADZF FBUIARE FAHHE
X-874 #3 ¥4g H3he lysosome F3 FE
ot} WA WitTi= 1/40,000°]t}.
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D7

- 19704t} : Desnick, Brady 5] &4 2%
839 7 Axt

- 1990t % : Recombinant human a
-galactosidase A(r-haGAL)A4H
(Genzyme Corp)

- 19999 : Brady & Fabry&zlol A 943 Al
¥ phase 1 €3, Phase 2-3 clinical trial
initiation
5899 Az-FFTE A thiH(double
blind study)

- 2001 : Muticenter ~ double blind
randomized placebo controlled study &
phase 3 clinical study 8

- 20024 : GenzymeA}9] Fabrazyme
(agalsidase beta)o] FDA %<9 s,
TKTAF] Replagal(agalsidase alpha)2
7174ERey frgelxe 938%

2) Phase 1 clinical trial Z3}(Proc Natl Acad

Sci U S A 2000:97(1):365-370)

- transfected human fibroblast2 %€ |
¥ r-haGALAHS-

- 103 9] A& o2 5 T/ &%
single IV infusion(dose-escalation trial)

-EA FY OF 29 Fo AEFHY
immunohistochenical staining | A
sinusoidal endothelial cell, Kupffer cell,
hepatocyte o E¥3S IQIsln
mannose-6-phosphate &A1& &3
diffuse uptakeZ AJAFE.

- XA A9 wiztr|e 243 ol dE
g3,

- 9% 9] A oA T AeA TARE
renal tubular epithelial cellolA] GL-37}
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A FaF

tlo

gl

3) Phase 3 94 A3 /A8

- double blind placebo-controlled randomized
multicenter, multinational clinical trial

- 5639 A 8219} 29 Y] 4 d= A=}

CHAA i 671E+1270€E cross over
open labeled extension 9T+

- A%, A%, S5 @ QAT FF
© GL-3 9] £733<) clearance® #2135}
I 9 2 Y, TF B4t 4FE

- GFR stabledlA A8

4) Phase 4 974 A8 78

- 3] &) 1,000-1,500% 9] 8271 Y=
Aoz F44e.

- r-haGAL AR

- g E Poio] e A7 B4} v (renal,
cardiac, cerebrovascular insufficiency)

- randomized controlled. study, muticenter,
mutinational, double blind, placebo
controlled study

- monitoring parameters; A7
(creatinine), A A%, 4323 CPK-MB,
MRIS

5 W d%3 A%

A Fabry ¥ &xl= 2 3o B1g 4
2E 203 ol2H, Aol i
244 F5E A= 107H0ln oF 1539
A7t AARH YT 2-454]9] o)Ec). A FF
a4 BE QS 9138) Fabry disease registry S
Aleg3ta glom F4 B3 DNA g A8
B3 ok X-E4 friS oz Fuday 1l
EX 1/40,000 =2 3= 94 Fodel o

3taL o2 V& TR wia Ay, A%
Wik A3 A3 5 o AR JE 2oy
JALE A ®AtE o] REHI & 7HsAel 2
H AA3] dy oz g o] A
case ascertainment’} U4E I & 7FsAe] A
o I e o 10093E Helg 949
Fabry & X4A)3] s} Ago 2 27 %
A B4 RE S AlYsE e IS ¥A
g Aoz AL 53] AN AAY FF47
Aol A7AEA o7t FHtEA o2 Fe
A= 54 HF aye IA /AN 2 Aot
A A AAZFRLZ 6500 de] A7 XN 8F
oy T X L0 2 2004d2Y R E] AL}
A Ao A Fabrazyme FH7} 789 $hx}ol A
AREHA[Y Fuz EYA AME-HE Fabry
disease Y7437} protocol® FabrazymedF
protocol-2 AQY. vl 2F AL 2 1 mg/kgE 4
A1zt o) A3t

(3) Mucopolysaccharidosis I(MPS-1)

MPS-1& a-L-iduronidase 28LE glyco-
saminoglycan(GAGs)$] dermatan®  heparan
sulfate’} &= lysosome &% Ago|t)

D=7

- 1971'4 : DiFerrante 5-°] Hunter<} Hurler
SFToNA 8% F = glycosaminoglycan
Za: f=

- 1983 : Gibbs %©°| fibroblast trans-
plantation A=

- 19934 : Hopwood 5-°] 4= 0]4] A=

- 19944 : Neufeldt 5] Hurler syndrome
canine & EEX {12} AxF=2
YHE human ¢-L-iduronidase2 &4 H
% 89 AE
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- 1996d : Fairbaim%°] &4 A|¥ o] &3}
o ex vivo gene therapy A&

- 19983 : Dr. Kakkis7} BioMarin Phar-
maceutical Inc#} Genzyme Corp.”} joint
venture24] 7143$ a-L-iduronidaseS
107 9] MPS-1 &ALl M 2652t o5 &
g% A7E 233

2lol2E £ Al Zlel 54 HE 24

- phase III extension 265+365 9% A+
(randomized placebo-controlled) (N=22
Aldurazyme, N=23 placebo)= 719
primary end points (FVC: forced vital
capacity, 6SMWT: 6 minute walk test)7}
SAZA on] A FFEZE Zolrt UL
£ BAE

- 20029: phase Il extension Y7 Y&,
- 2003\d : FDA%Q1S ¥39ko ™ marketing 3) I A} AY

FUME MPS #4150 =84 oA B
Hi glon A48 AET AFE FHeE

MPS registry9} =2 E9Jo] E/4dstsw gict.

2) Clinical trial 23}

- recombinant human a-L-iduronidaseZ

1078 9] EAH(G-22M) A 153 402 1
a ol ATt X583

6, 12, 26, 525l T Wz} 4w
GAG vid%e] Ws], AAde] slE &
&1

ddHo 2=  endurance/fatigue, joint
mobility, pain, noisiy breathing, airway
function, severe headache §°] =LA 7}
A4

7+9) z7] A43H8/10), & GAGHIA 0]
75%°)%¢ 7+4:(9/10), B (knee, elbow,
shoulder)®} &3¢} 20-30%= 571, A7)
o] 9] 69 BAo N 4] 5%F 71,
AZ 37t 25 &%l 7H&8kg, A
FTE 17%371n AT 371 &2
131%37F 39S, EE AN NY
heart associatin score7} 7§41, 4% = 7]
T Fdol - ¥ FAeME FEVIH
FVC7} 230% %713

FagozE 5HoA F=87] A
I 4500 A AEstH o 38 FolA, 4
gl A FA 7 BAsY oY APt i
AU 1R,

ey o} FEG 54 B, F-AAY B4
AT MPS 59 #H7F SHERA 23 4
ook Fue] 54 43 fARE BEyog
38 MPS18A= ¢ 139 A= He AL

AR ELC A 4A(GenzymeAte]
Aldurazyme(laronidase)) ©}2 32| =13} 3|7}
H A= %21 compassionate use 23X 0.2 4=

Ao 20049 4973 FE F 4] #FArt e

ol e84, ol Yol A
Aldurazyme®] infusion®] A|Z"E oot}

Aldurazyme-2 0.58 mg/kgE i F 4A)17ke] 2
AFser] R 1A 10 ugkg/hr -100
ug/kg/hr £ 2 A 83 A7 gled
# 2] 3AZtelE 200 ugkg/hre] £E2 FY3
ot FIRE AL A ARHE X8 2
91”3733} monitoring protocold 7]& 8T} =+
e tFE2] MPSI 452 Ado] oz
A 2AA 9 Ashg A% wete) W F3A
A 54 Tol o3td Fof dE o] 1u)§ X
A9 B84 BA 5ol ALE, BA, #214 &4
2 U54E 7FsAdo] 2ok whA MPS $x}e) =
7] 2R, JAdg A3 FAFHo|m AT
screening AAME S B Ajo] Zidd)

- 69 -



et REA AP S3x] H42A H13, 2004

(4) Pompe disease

a-1,4-glucosidase(acid maltase; acid alpha
glucosidase(GAA)) 9] @%—C;—i A9 Zg =73,
E3) 28 %39 glycogen®] %3 == lysosome
£ Ago|t}, #A Hx = Y we} 2}olr}
Jon FR FI, Elo|ge] A% 1/40,000-
50,000, u8<19] 7% 1/100,0008 F=E A3
). & &4 F =0 ©e) type A, B, CE LHdth

D=7

- 1980} : high protein, low carbohydrate
o] 8%

- 19983 : Kikuchi %5-°] quail animal model

human GAA<]
precursor® §93}3 flip test AP35}t
pectroalis @59 Z43E Bud

- 19983 : Rabens-°] knockout mice model
Ll

- 19999 : Bijvoet $-°] recombinant human
GAAE transgenic rabhit®] oA th
A3 2¥3te] knockout miceo ZAI A BAE
A FY3td 1 AHE B

oA  recombinant

- 1999 : Chen $°] Synpac Inc.®] grant

2 399 go} Ao A phase VI trialS
A &3t 200080 8 93
Pharming group® Genzyme Corp.9lA1=
e F4

- 20014: infantile Pompe disease phase
I/ ¢

- @A infantile Pompe 2 Juveile, Adult
onset Pompe phase 11 44 A@F =1t
7t marketing 98

2) 58 ZdX9 clinical trial Z3HHum
Mol Genet 1999;8(12):2145-53)

o} clinical trial pahasel/Il 2@+ BILE X]
otout 19999 Bijvoet 5©] recombinant
human GAAE transgenic rabbit] Z oA tiZF
AA¥sted knockout miced] FAE EAE A
FAstd 1 ARE B 2L BA 13]9 FF
2 H2AL A BE ZF A 4 FHol
44 wAHNL WiF 17Tmg/keE 67143 FF
gto g 7kx2 9 glycogene FFEEH U2 A
3 25 2 7IE S50 E 3 glycogen
degradationg Btk 234 FPd HHE 7|
AFE FE B9FAT

3) U 33 A% ;

golgdE vl £ dgoz A A7
2 X871 &dsht FulolA9] Pompe disease
o Y3 Bie =F oo, AsetA Ex4A
3t AdE x7) dAolth FF Lo} AF AE
0)¢}e] P=z3lo| case ascertainmento] =&
71€Yd "9art ok

(6) 71et 2¥=

1) MPS I (Hunter syndrome): TKTA}S]
DRXO006A(0.5 mg/kg/week) phase I/IIl Y
A ATt F

2) MPS III, IV : preclinical study% .

3) MPS VI : Phase Il ¢4 4+ ¢8I
extension study% 7F3 WA marketing 7}
sl &

4) Niemann-Pick disease type B: @z}
Genzyme Corp.3#}+ Dr. Desnick group®]
sphingomyelinase 7}&%

5) Hereditary angioedema; @A Genzyme
Comp.9l A Cl esterase inhibitor 7}'#%

6) McArdle disease
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Recommendations for monitoring children with Gaucher disease
(minimal evaluations only)

All Patients not receiving Patients receiving
patients enzyme therapy enzyme therapy

. Every Every Every Every At time of
Baselinie 12 mo 12-24 mo 3 mox* 12 mo* dose change

Hematologic

Hemoglobin

Platelet count

Acid phosphatase(total, non-
prostatic), angiotensin
coverting enzyme,
chitotriosidase’

sl
o
o
o

Visceral®
Spleen volume X X X X
(volumetric MRI or CT)
Liver volume X X X X
volumetric MRI or CT)

Skeletal "
MRI(coronal; TI & T2-weighted) X X X
of entire femora'

Radiograph : AP view of entire : X X : X
femora' and lateral view of
spine

DEXA : spine and hips X - X Every

12-24 mo

Quality of life**
Ratient reported functional health X X : X
and well-being

* For patient who have reached clinical goals and for whom there has been no change in dose, the frequency of

. monitoring can be decreased to every 12 to 24 months
See Table for additional studies that should be obtained at baseline and followed appropriately if abnormal.
Physicians should determine the appropriateness of these additional laboratory results based on each patien’s age
and clinical status.
One or more of these markers should be consistently monitored (at least once every 12 mo) in conjunction with
other clinical assessments of disease activity and response to treatment. Of the three currently recommended
biochemical markers, chitotriosidase activity, when available as a validated procedure from an experienced
laboratory, may be the most sensitive indicator, and is therefore preferred.

$ Obtain contiguous transaxial 10-mm thick sections for sum of region of interest.

' Additional skeletal assessments that are optional include bone age for patients < 14 years old. Follow-up is
recommended if baseline is abnormal.

deally, quality of life should be assessed every six months using a standard and valid instrument
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Minimum Clinical Protocols for Neuronopathic Gaucher Disease

Initial assessment of neurological involvement is Gaucher disease
1. Clinical examination ,
- Neurological examination performed by a neurologist, preferably one with experience in
neuronopathic Gaucher disease
- Eye movement examination, preferably by an ophthalmologist and preferably with objective
measurement, e.g. DC electro-oculography, since clinical examination along often misses slowed
saccades or gaze palsy (Harris et al 1999)
— Additional neuro-opthalmological investigation, including direct opthalmosocopy.
- Measurement of peripheral hearing(electro-acoustical emission in small children, pure tone
audiometry in older patients).
2. Brain imaging
- Preferably by magnetic resonance imaging (MRI), or, if MRI is unavailable, by computed
tomography (CT).
3. Neurophysiology
- Electroencephalography (EEG).
- Diagnostic brain stem evoked responses (BSER).
4. Neuropsychometry
- Intelligence quotient (IQ) should be assessed, but it may be advisable to defer testing, especially
in young children, until the patient’s overall health is sufficiently improved to  permit meaningful
measurement. Whenever possible, widely available protocols, such as the WISC-III, should be sued.

Follow—up of neurological involvement in Gaucher diseases
1. Clinical examination
- Neurological examination : every 3 months during year 1, every 6 months therafter.
- Eye movement examination : every 6 months
- Additional neuro-opthalmological investigation. every 12 months. .
— Peripheral hearing : every 1 months; results should be evaluated in terms of 2- or 3-year trends.
2. Brain imaging
- Only if clinically indicated
3. Neurophysiology
- EEG : only if clinically indicated, e.g., by presence of seizures.
~ Threshold BSER : every 12 months.
4. Neuropsychometry
- Every 12 months
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Additional baseline laboratory studies*

Mutation analysis

AST

ALT

Angiotensin converting enzyme
Alkaline phosphatase

Calcium

Phosphorous

Prothrombin time

Partial thromboplastin time

Total and dirct bilirubin

Albumin

Total protein

Ferritin

Serum iron and iron binding capacity
Vitamin BI12 level

Sample to be stored for antibodiest
Chest radiograph

* Based on consideration of the patient’s age and clinical status. If abnormal, these should be repeated periodically,
, 3 clinically indicated.
A sample for antibody testing should e drawn as baseline and 6 months after beginning ERT. If the 6-month sample
is positive, the baseline sample should be analyzed, and repeat samples should be analyzed every 6 months until
tolerization occurs.
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Protocol (I): Baseline Diagnostic Work-Up for Fabry Disease

(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex: Name :

Resgistry ID for Korean Society of Fabry Disease :

C.C (Onset) or Presenting symptoms or signs :

Present illness:
PMHXx:

FHx:

Positive Findings in Systemic Review :

Positive Findings in Physical examination :

a-galactosidase A (AGA) activity (plasma, leukocytes, fibroblasts):
protein)
(Ref: 100%, leukocyte 45-75 , fibroblast 40-110 nmols/hr/mg total protein)

Genotype of AGA :

Initial Laboratory Work-Up:

% (nmols/hr/mg total

CBC with platelet, diff, ESR, €' lyte, chemical battery with P, CPK, LDH, PT/PTT, fibrinogen, urinalysis,
24 hrs urine protein, Ccr, U-GL3, P-GL3, EKG, EchoCG, Kidney Bx, Brain MR, NCV, Autonomic NS

functional study, Skin Bx, McGill pain questionnaire, AEP Audiometry,
Neurology, Nephrology, Ophthalmology, GI, Psychiatry consultation
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Protocol (II): Enzyme(Fabrazyme®) Replacement Therapy for Fabry Disease
(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex Name :
Current Dose :
Previous Fabrazyme infusion : date : dose : mg/kg,

Adverse Events :

Physical examination:
B.WT : ke, HT : cm AC : cm
Vital signs : BP: PR : BT :
EYES : retina cornea
CHEST :
ABDOMEN :
EXTREMITY :
NEUROLOGY : Paresthesia( ), Acroparesthesis ()
SKIN : Angiokeratoma ( ) Anhidrosis ( ) Hypohidrosis ( )

Laboratory:
Every 3 months: CBC with platelet, diff, ESR, €' lyte, chemical battery with P,
CPK, LDH, PT/PTT, fibrinogen, urinalysis, 24 hrs urine protein,
Cer, U-GL3, P-GL3
Every 6 months: McGill pain questionnaire, AEP Audiometry, Neurology, Nephrology,
Ophthalmology, GI, Psychiatry consultation
Every year:
Cardiology: EKG, EchoCG
Nephrology: Kidney Bx (2““l only),
Neurology: Brain MR, NCV, Autonomic NS functional study
Dermatology: Skin Bx @™ only)

Medication method :

1) Because Fabrazyme is very expensive drug (1V = 35mg = $4,000) (35 mg /7ml)
Be careful in handling the drug for safety and maximal effect!

2) Prepare Fabrazyme  mg in____ ml 0.9% NS (35 mg/ 500 ml of 0.9% NS), Fabrazyme must be
filtered either before or during infusion.

3) Infuse _ml at  mlhr for 15 minutes (0.25 mg/min or 15 mg/hr)

4) Infuse remaining  ml at ml/hr (should not be less than 2 hours)

5) Post infusion, flush with ml NS at 100 ml/hr for remained drug,

6) For adverse reaction such as fever, chills, nausea, flushing, urticaria, edema and  chest discomfort
: stop infusion and check vital signs — notify immediately!!
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Protocol (II): Enzyme(Fabrazyme®) Replacement Therapy for Fabry Disease
(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex : Name :
Resgistry ID for Korean Society of Fabry Disease :
AGA activity : Genotype :
~ ~ _ _ EKG/ AEP/
Date | Dose | S-Cr | U-Pr| Ccr | P-GL3 | U-GL3 Echo Eye Others
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Protocol (I): Baseline Diagnostic Work-Up for MPS I (Hurler syndrome)
(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex : Name :
Resgistry ID for Korean Society of MPS I Disease :
C.C (Onset) or Presenting symptoms or signs :

Present illness:

PMHx:

FHx:

Positive Findings in Systemic Review :

Positive Findings in Physical examination :

a-L-iduronidase activity (plasma, leukocytes, fibroblasts) : % (nmols/hr/mg total protein)
(Ref: 100%, leukocyte 11-26 , fibroblast 110-291 nmols/hr/mg total protein)

Genotype of IDUA :

Initial Laboratory Work-Up:

CBC with platelet, diff, ESR, ¢' Iyte, chemical battery with P, CPK, LDH, PT/PTT, fibrinogen, uﬁna]ysis,
U-GAG, P-GAG or Ab, 6 min walk test (6MWT), skeletal X-ray, volumetric CT of liver & spleen,
EKG, EchoCG, PFT(FVC), Brain MR, NCV, Autonomic NS functional study, Skin Bx, AEP Audiometry,
OS (ROM evaluation: shoulder flexion, elbow extension, knee extension), Neurology, -ENT,
Ophthalmology, Psychiatry consultation for psychometnc test ’
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Protocol (II): Enzyme(Aldurazyme®) Replacement Therapy for MPS 1
(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex Name :
Current Dose : »
Previous Aldurazyme infusion : date : dose : v mg/kg,
Adverse Events :

Physical examination:
B.WT : ke, HT : cm AC : cm
VITAL SIGNS : BP: PR : BT :
EYES & ENT:
CHEST :
ABDOMEN : Liver Spleen
EXTREMITY : ROM(Knee extension Elbow extension Shoulder flexion)
BACK & SPINE
NEUROLOGY :
SKIN :
Laboratory:
Every 3 months: CBC with platelet, diff, ESR, €' lyte, chemical battery with P,
CPK, LDH, PT/PTT, fibrinogen, urinalysis, C3/C4, U-GAG, P-Ab
6MWT, ROM(shoulder, elbow, knee)
Every 6 months: AEP Audiometry, Neurology, ENT, OS PFT(FVC)
Every year:
Cardiology: EKG, EchoCG, Skeletal survey
Volumetric CT of Liver & Spleen
Medication Method :
1) Premedication with acetaminophen and/or antihistaminines lhr before infusion
2) Because Aldurazyme is very expensive drug (1V = 2.9 mg = $4,000) (2.9 mg /5ml)
Be careful in handling the drug for safety and maximal effect!
3) Prepare Aldurazyme _mg (_ml) (0.58 mg/kg of BW) in final volume of 100 mi(<20kg of BW),
or 250 ml (>20kg of BW) of 0.9% NS '
4) Start infusion with the rate at 2ml/hr (<20kg of BW) or S ml/hr (>20kg of BW) for 15 minutes
(10 ug/kg/hr) then double the rate every 15 mins for initial 1 hr
5) Then maintain the infusion rate at 32 ml/hr (<20kg of BW) or 80 ml/hr (>20kg of BW) for remaining
3 hours ‘
6) Post infusion, flush with 5 ml NS at 100 ml/hr for remained drug, _
7) For adverse reaction such as fever, chills, nausea, flushing, urticaria, edema and  chest discomfort
: stop infusion and check vital signs — notify immediately!!
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Protocol (II): Enzyme(Aldurazyme®) Replacement Therapy for MPS 1
(AMC, Medical Genetics Clinic & Laboratory)

ID & Sex : Name :
Resgistry ID for Korean Society of MPS Disease :
IDUA activity : Genotype :
Date Dose | CBC Chem-| Liver/ ROM Urine | EKG/ | AEP/ Others (FVC, 6MWT,

istry ‘| Spleen GAG | Echo Eye Bone X-ray)

=79 -



CHEt MY CHAMR 8 &t3]x] M4 H13, 2004

- =

FF FHAY] AHEQ g¥E o]&% A=
(protein therapy)7} 2438 24 € ol B
FrA4 thAL A@o A 53] lysosome 3 AE
<€ FAE ALAA S o] BEsHA 2 A
02 HgErh. 23y blood brain barrier?] %
IFA|, expression efficiency®] 7}, cell
targeting &4, BI7}9 A &4o] WA}y He
Z7] A & screening HAPE S AL, 94 A1
A FTEALE A% 5E 2 Ese] AAH
ojo} gt} 3HA ARS A A EAE dHF e
2 F834 o] AAE0] P orphan drug
22 o9 31719 A Ao) 1 HAS FoFfopgte
2 32 QA9 BAH Fdo] UF 2ok a2yt
o8 Aho v 2 YA XPolA BY Fo,
T I7HA B 249 FA A Ad Fol
AZ QA ook gt

s

1) Barton NW, Brady RO, Dambrosia JM, Di
Bisceglie AM, Doppelt SH, Hill SC, et al.
Replacement therapy for inherited enzyme
deficiency: macrophage-targeted
glucocerebrosidase for Gaucher's disease.
New Eng J Med 1991;324:1464-70.

2) Barton NW, Furbish FS, Murray GJ, Garfield
M, Brady RO. Therapeutic response to
intravenous infusions of glucocerebrosidase in
a patient with Gaucher disease. Proc Nat Acad
Sci 1990;87:1913-6.

3) Zizow GC, Sanchez OA, Murray GJ, Brady
RO, Oldfield EH. Delivery, distribution and
neuronal uptake of exogenous
mannose-terminted glucocerebrosidase in the
intact rat brain. Neurochemical Res
1999;24:301-9.

4) Mapes CA, Anderson RL, Sweeley CC,

Desnick RJ, Krivit W. Enzyme replacement in
Fabry’s disease, an inborn error of
metabolism. Science 1970;169:987-9.

5) Schiffmann R, Murray GJ, Treco D, Daniel P,
Selios-Moura M, Myers M, et al. Infusion of
alpha- galactosidase A reduces tissue
globotriaosylceramide storage in patients with
Fabry disease. Proc Nat Acad Sci
2000;97:365-70.

6) Kakkis ED, Muenzer ], Tiller G, Waber L,
Belmont J, Passage M, et al. Enzyme
replacement therapy in mucopolysaccharidosis
I. One year follow-up of ten patients. Asia
Symposium on Lysosomal Storage Disorders.
Advancing Therapies for the 21st Century.
1999,

7) Bijvoet AGA, Van Hirtum H, Kroos MA, Van
de Kamp EHM, Schoneveld O, Visser P, et al.
Human acid alpha-glucosidase from rabbit
milk has therapeutic effect in mice with
glycogen storage disease type II. Hum Molec
Genet 1999;8:2145-53:

8) Eng CM, Guffon N, Wilcox WR, Germain DP,
Lee P, Waldek S, et al. Safety and efficacy of
recombinant human alpha-galactosidase A
replacement therapy in Fabry's disease. N
Engl J Med 2001;345:9-16.

9) Meikle PJ, Hopwood JJ. Lysosomal storage
disorders: emerging therapeutic options
require early diagnosis. Eur ] Pediatr
2003;162:S34-S37.

10) Charrow J, Andersson HC, Kaplan P, Kolodny
EH, Mistry P, Pastores G, et al. Enzyme
replacement therapy and monitoring for
children with type I Gaucher disease:
consensus recommendations. J Pediatr
2004;1:112-20.

11) Vellodi A, Bembi B, de Villemeur TB,
Collin-Histed T, Erikson A, Mengel A, et al.
Management of neuronopathic Gaucher
disease: A European consensus. ] Inherit
Metab Dis 2001;24:319-27.

12) Kakkis ED, Muenzer J, Tiller GE, Waber L,
Belmont J, Passage M, et al. Enzyme
replacement therapy in mucopolysaccharidosis
I N Engl J Med 2001;344:182-8.

- 80 -



13) A9H, 278, 345, A5 d5U M &

29 glucocerebrosidase A2 S o] -3
Ay L AT EF A533} o 3HAo}3}5}3)
FATgEU 3] 233 plbl, 2003.

2lolad = jAr Zlel 52 HE 2

14) Reuser AJ], Van den Hout H, Bijvoet AGA,

- 81 -

Kroos MA, Verbeet MP, Van der Ploeg AT.
Enzyme replacement therapy for Pompe
disease: from science to industrial enterprise.
Eur J Pediatr 2002;161:S106-S111.



