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RS DM EO|AZIIC| Unmet Needs &=, VOD BHZ 2|24

SR
oreryE e Saxeole

A= IORRE|ZA(Jazz Pharmaceuticals)?| GIT|®2| 2 (Defitelio®, H&Y: CITEREIO|E  ALIF,
defibrotide sodium)= 20169 0| FDA2t ZUOlA ‘ZYELZMEO[A & ST ZHIUMMHO| 2|20 2=
£ SelE 37eeE0|nt

fitel NoCGe727 40042
Defite. i thn
Single-patient-use vid
st be dited 2R
Defitelio® (defibrotide sodium) injection
YD M EO|A (hematopoietic stem cell transplantation, HSCT)2 M2 BIE 9 2475580
Lt WEgn 22 HoHot BASS 402 N8YS| I4oA| 2RE AlWE & ZHIMNEE ZYSte 3

HH M A4 (hepatic veno-occlusive disease, VOD)2 HSCT & 302 O|Lfo ot A= glo| e &
A, WEH AYLof TS LY S22 o 7|sHHR CHY7|2M (multi-organ dysfunction, MOD)E |¢
g £ Aes 2FHl FYSO|C O] FES2 N8O M| TAQY, WAL S2 Adst = 740
2ot 22 FUWo| FHeZ Qlaf ats] 29 7F 220 &4 YoV|=0|, LMES HoL} UTH 4T
M XYE0| 50%0 o222 =7| YHM} ool 7t& Fasict

S o] Astof| AF2SHE heparin, tissue plasminogen activator (tPA) S2 L& VOD ZS0IM HaH
ol =27t BuEeLt ot 0| LEHE 4= UY O] & 20~50%= ArYE 4= ULt

Hlm&e|2= HSCT

40|'
OIN
<
O
O
o
Rl
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2
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|22 S0 O FHOIYU PATSYANHEES S7HA|

[
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NEW DRUG
CRITICISM

YD N ZO|AZEAC] Unmet Needs £=, VOD &¥H3Z 224, HT|&e|e

7|0, tPAS| 7|5 £7}, plasminogen activator inhibitor 1 (PAI-1)Q| &4, tissue factor pathway
inhibitore| |2t

oL
82 St YHUENAEL TFSY, Lo IAES A=t YU+ 2 heparinO|Lt
tPA AHAets 2l MY 284 FAE2 A9 fle A22 2}t

O oS 1S9 AYHO|YH VOD AU A% LZ(unmet needs; DIEE +2)8 E2A7|1 M2
2 5Y2 2 4 Y= A A2ANYY RO= LoICt

Z7|MZ(Stem Cell)2t F21Q17}?

EI7|HEE 5t Mo METL 0f2f 2RO CI2 MEES MAE 4 = S05 5H(CIEESIS)S 712 MER
2A HES Al Holo| MESS aHAMAIZ £ QUCH Z7|ME(stem cell)= 7|UBHCHs =0| ‘stem’O|M S2H
IO, YROIME YAJIMIE E= ®lo|M L2 £7(2t 50 ZHE(E@A)2IDE FHCH TRt E7IME
= EXS MEZ 23171 I % 2 22|gCht LRE AL AZ-FHADZ 5 22 PN 2E

SR ME=Z 23E 7tsds 41 Ut

=7IMEM= o /7t U=71?

A7F 2412 23 88 71 27| MZEs 32| BIOE7|M|Z (embryonic stem cells)2t HHZ7|MZE (adult
stem cells)?t e, d&3 E7|ME(RE Ots Z7|MZE, induced pluripotent stem cells)= Y=o &
Ab HHOFZ7|MIZO|C}. O Z HHOIS7|MZERL HAHB7|ME=s AHHAMQ! LAZOIL| Btof AE2sE S7|ME= AAM|

=
I A AASE ez 53 TE AU S7|MZOo|C

BiOE7[MZ2t FAHZS7IME 2F 37| & 229 Ado| S8E & UAtte dS SLSHAIT MESHY £

=
o

o
of ANME Di2 ditel EZ= 7FAL UG S, BIOE7|MEE HESA Z22 2] F¥0| U= g

B, GAHZIIHNEE ME ERt5C= 7|s50| EEet dd= 2l

HIOIZ 7| M QUbtM oz 42{2to| gl 27| CHAOI BIEIZO|A WAMZ2|(inner cell mass)2 £2|31 MIZ
= |_ O

Al M2 A2l+dS o = 2 0] BiotE O[&3stA &t O

o
F(cell line)E =&st=0l, ELFF7

efeh YT HIOIS7IME O[2lof &g WOl Wt HME =4 BiotE7 | M, S84 BIOIS7IME, T

’

ST BOIETIME SO| QUCH BIOIE7IMES AN 28 ZA0| JHsED AXe| BE MER Eshe
4 Qo OlA Al ZY0| YMT 4 UCHs S 4D Yk

GAS7IMEE dolo] EF LA 220 Z2Asts A2 A9 4 7|HEE A7 S7|IMZEIL UL 2

=5, A, ¢, IF S7/ME S0 EAstH At S7IMEE H2
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NEW DRUG
CRITICISM

ZHEDMIEO|AISIZIO] Unmet Needs 2=, VOD EH¥HZ 2|24, Oz

o|O[olM HHZ7IMZO £EHL. GHZ7|MEE BiOFE7|MZEO| B SA0] OfgCh= H™0| A2Lt O]4

Al S 49 24, B HE S 59 EAe SUAH2=E {2 0[HS 7M1 AL

’

HEot S7IMEE HIOFE7[MER RAFSH MEZ HME =A| S7|MZ7L 2= dB&2ld 24 (HAE AE

Stal HiOHS Ii2st= A2 7Is 023 S2 oiZsoiH SAZRE Y S7|MEE US & UCL

YD M| E(Hematopoietic Stem Cell, ;&EMAHHAM)= L0172

ZYDHEE BUS DY MERTT, YT, TAT )2 YU 2(F)HEAL, SYHOR A

25ke 4 U EPEHSY

njo

= o
o 22 NES BS 4 Y& AIRASH, V2HUANN 2ol BT

= =
= = e
2t o] LSS0 &£ ZH0| Jtssitt EE RYZME = F2 34 (bone marrow)d| ULt

L=

>

=
ZYMO||= AZ ZAfotal LI4ote] ACHH(Ei=2t EfEto] A= MH)o= SISt ZEZ2MEO| 0]¢0]
= =

Multipotential hematopoietic
m cell
(Hemocytoblast)

[ 1
L

Common myeloid Common lymphoid
progenitor progenitor

I Il

Mast cell

® Erythrocyte
Small lymphocyte =
I
Myeloblast Natural killer cell

(Large granular lymphocyte)

: 1 1 | 1 sympoore  Thmpnoore
i

°
Megakaryocyte . ‘} 0 g @

4 E hil
! Basophil  Neutrophil ~ Eosinophil Monocyte
L T

AN Plasma cell
Thrombocytes

Macrophage

Hematopoietic Stem Cell

_EZQOEHEEOM(Hematopoietic Stem Cell Transplantation, HSCT)O|2t
-T- {

A -

ZYDMZEO|A(HSCT)2 HEd, o ILF, CHUH=SsZ & ZUY SHR0fH st dststed
(chemotherapy) &= AAIYAMY 2B (total body irradiation, TBI)S Al2Ste LMEE=E =22 A} 24419
o ZEL2MENA 25 HAS O M22R2 ZYE2MZEE O[Als] == X(ZYO|Ct A=, HdH
g HYZES Z2 H|od SHASME Aget AlEe| REZMEE MZ HOS22KN AHo &S
tAHg 4 ULk
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NEW DRUG
CRITICISM

REDNEO|AISZIC] Unmet Needs 2%, VOD SHZ 2|24, 4oz

=
m 25

HSCTE ZEDMZO| 20240 T2} EfRIOREE Bojghs SZZHURMELOIA(SZO[A, allogeneic stem
C 2tz

cell transplantation)zt &2} ZHAICZ2EHE Z0dh= IR S D M|ZLO|AI(ZI7H0]Al, autologous stem cell
transplantation)22 & & QUCt Eot RHEZMIEES 2tz O|MEHQ 2|z & =)0 w2t E40]

Al(bone  marrow  transplantation, BMT), &zdo  ZHDMIEO|Al(peripheral stem  cell

=
transplantation), ACH&0|Al(umbilical cord blood transplantation)22 2FGtC},

HSCTE SZ=70422 AAL|0] STZ2EUEDMZEO04], AIZLH2NZO|AM(T2EY £ =4),

AHHOA, HIHAZHDAEOA (B4 EE L2HUY) S2 AH 220Js RLEAAIZZHINRO|Y (B4
G ZYDMEOIA) S0| OIBE|D QUCH Wtk HAE 240|AEE OfLjzt 2B} HCHE o] =Y

DNZEE ALESHA R, F2AATSER (major histocompatibility complex, MHC; human leukocyte
antigen,. HLA) =¥%| Ale] Bty ZAHg IEY £+ Us LHE0| AIHETAN S0RIb £32F 7+
HLA 227} 2Yz|5tHete O0|Al0] 7Hsa AL,

A SO0t £35|Atete| BHAof w2t

SSOIME TE MEF22FH RERMIS O FR0I0 AVI0|A2 O A 2t Apilo| ZHRME

uju

Y, dSEASIAUCHL OlAshE FRO0[C Eot S0t 22t SABUA R R AU SITO0l4,

g

SO|ALeL BRI H2AAL Ot ER= BIEH SZO0[A0[2t1 it

0

SEZYDHEOA(SZ0/4))

[ )
ZZ0|Al2 3210 AH A X|(conditioning therapy)2 225t atQtslst A BIAIMHH S A|GiSH O RZIA

g 2

& & HRMEOANES AIRME = QU0 SFTO0[A0] & LS SR0|Me EE O[AS AME = U
Cf,

SS0|A2 Z8st A9 =4dat oA H=H (graft-versus-host disease, GVHD)O|| 7|QI5t= =& A
FEO| THHO[Z|TH OJMEl RYLDMEOM YHE= 0t HAMEIL SH2te| AMZLO|| CisH LiEHLH= Of
ATHOHZS X & 2} (graft-versus tumor effect)= FUZ Y| Az[0 I A 7|0SICt 2|20ll= O|A] M X 2|9
=g S0M RAEE2 2Adlst O[AE MZO| OMHUIZAENE 0|8sH= HZ+OH RE2MEO|
Al(QIYolANE de| o8& UCH
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NEW DRUG
CRITICISM

YD MZZO|AZIZIS] Unmet Needs £F, VOD ¥ z[&4A|, GOj&e|e

0| 2| =0 2hd2 Mo ZX A7tEG S FAFSH HEHZ LIEHCT

—

Z+- o4 (Hepatic Veno-occlusive Disease, VOD)= Ot 2l21017}?
MO A (VOD)2 YA MESZF 2 (sinusoidal obstruction syndrome, SOS)0|2t11E S|, RERA|

[l

ZOo[Mz = 302 O|Uiof 42 4+ A= A& F SILIZ O 2[YAQ =35|7{A&H(ultra-rare disease)O|Ct.
o
—

O] gH=2 8o MHz| AL (busulfan, cyclophosphamide ), HAIYAIM(TBI) S& Aldlst &
40| E&E5t= 22 Huo| o= Qloff AojM 29| 2t RA0| &48 FOAM LMst= FES0IcH &
ME2 Yol ATH SlsHH X|FEO0| 50%0] o222 1 o & 27| &H0| 0§ S2stct

VOD9O| 2 2Q&QIxt= 2|2 gemtuzumab-ozogamicin £0f, 0| ®=, 0|0] Zx{st= 72t2E, CHIHY,
MR8 SOICE. VODe| YEZE S0l YWHE = YA RAFE 20l 20| 1E
cyclophosphamide &2t &2 7t5/d0| &gt AAHE AHE Al THE 50| e LA Olsts A=

(S |

Of &},

Q=20 AL OfE HSCT At EU 2 350002 O|=2 2F 20,0002z RAL=h, o 2 nYdA
VOD &2}7F EU 2F 6,300 2} O|= 3,000H0]| O|2Ct,
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NEW DRUG

YD N ZO|AZEAC] Unmet Needs £=, VOD &¥H3Z 224, HT|&e|e
CRITICISM

} }

0
Hematopoietic Stem  Patients at Incidence of Hematopoietic Stem  Patients at Incidence of
Cell Transplants  High Risk for VoD Cell Transplants  High Risk for VOO
Voo Voo

Hepatic Veno-occlusive Disease (£*: Jazz Pharmaceuticals)

LEUL2HE(VOD)oll= o S Ar8st=7t)?

VOD o280 heparin, t-PA, ursodeoxycholic acid, prostaglandin E1, pentoxifylline 0| =20| &|&=X|

of CchsHM= of2 CHREFOIM [Tt =7t AUCH ZS7HA| heparin, tPA (tissue plasminogen
activator) S92 Az UF oA F5HQl xz7t BENE Ht oL ST 20| HE 4+ Aol &

WA HAR WA A| 20~50%2] £ AUES Ol

ct.

St
=

Heparin2 EZUIT|ME EHO| ZESI0 thromboplastin®| 44S gt antithrombin 1l (AT NQF &

5t0] thrombin?| &S AHSHY S &A(factor lla, Xa, Xla, Xlla, 1Xa)2| &4 AXMge=zN FS02t
28 UERHCE 0o Ao BExgo=zgE §m2l R AHEAmE(heparin-induced thrombocytopenia,
HIT), 2CHES, LIRDAL, €2, 20I8EE0| Ao, heparin®| EME HHHAIZ ZeJt US ER i=Al

AN

protamine sulfateS AHE3HC}

F
)

C

plasminogen 2H9A|(tissue plasminogen activator, t-PA)= SZLHT|MZEO|A 2H|Z|O 444 LHO|IAM

gt
m
ogr
njo

YA5t= t-PAS RAUA M2ES Y=t MEsHA (recombinant t-PA, rt-PA)OIE}. O] ©f

A= fibring &dfiste plasming 27| 2ol 28t plasminogens E§stA[AH SHHAES LEHHT}

o
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NEW DRUG
CRITICISM

YD MEO|ABIZIS] Unmet Needs =, VOD ©H¥Z 224, 4Oz

t-PA-PAI-1
complex

ﬁ_)‘ tPA Plasminogen
\ activation
b E—— N

Soluble 7 77Crc I|nked o
Fibrinogen —>"gy i1 “Hibrin- (

Factor XIII

Formation

<«— of insoluble &
fibrin e

4 P

Factor Fibrin- =/

Thrombin— "'y, degradation
products

t-PA and PAI-1 (&*: www.rarecoagulationdisorders.org)

a
L]
x
gl
pal
)
ol
Ol
L]
ol
£Q
rir
ol
ol
gl
2l
00
njo
40
=I0g
i
5
>

£ ZJtA|7|22 plasminogen activator inhibitor 1

ClmEc| 2= AA| ofFH SU=U=71?

MR IOObyE|ZA(Jazz  Pharmaceuticals)Q|  C|I|2|2 (Defitelio®, AMEY: C|OEZ2EI0|E AL,
defibrotide sodium)= 2016 32 0| FDAOIAM A& AHexpedited review program)E &dl 5|HeE
(rare drug)22 ‘ZHZMEO[A Ol M E= HI|s RS 712 42 E£= 201 2tR9| ZHMmaH
(VOD) E= ZYm4f2 52 (sinusoidal obstruction syndrome, SOS)2| X|Z0f

EaS
o
ZAH0|H, ILOME 28 ZRYZMEOY T ST LHIUMME| =0 SUJULD 3FoAF22 Y

=/ o
E| ALt
Of Al HYEYZ 6Al1Z UHAH2Z 6.25 mg/kg (25 mg/kg/¥)E & AT 2 YW FUSHCH E5F
24 2192 FO5tn S5 HPUmHE S L St A4ME U7tR| FOE A&0tt

— o —_

Co&zjes ofd f27|[S 71X _A=71?
Hogz|ees =HR|Q] RZIOM Y2 single-stranded polydeoxyribonucleotide2 X382t} A=Y
o MRS iR Ut O] A= plasminel 24 BAHS ZIHAA fibrin EHE TR

il

o
=
(fibrinolysis)AlZ|B{ prostacyclin®| &t0|2tl} SATHS R AX2ES S7HAIZICE
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NEW DRUG
CRITICISM

YD MZZO|AZIZIS] Unmet Needs £F, VOD ¥ z[&4A|, GOj&e|e

@_

O ofAl2] WI|MZ(endothelial cell, EC)Of Cigt f2[2E2 YAH2Z Q| DM WHIMENAM R=
=0, tPAR} thrombomodulin &&2 S7HA|7|22 vVWF (von Willebrand factor)2t PAI-1 (plasminogen
activator inhibitor-1)2| &2 ZAAZICH =, WIMIZ SH(EC activation)2 ZA7|10 LHO|MZE OH74
fibrin 3122 (EC-mediated fibrinolysis)& S7tAIZICt. O|2 Qlof SFSIQEA|, TNF-a, ¥ ZE(serum

starvation) 2 ZtZ(perfusion)di| 2|8t &ML E22H WIMEE 25 £ UL}

DEFIBROTIDE ACTIVITIES

= Reduces cysteinyl leukotriene re
Defibrotide sz

P e e SRR B L BT
ability ‘marrow) displaying antiinflammat
( m-r ory function.
* Reduces platelet activation

+ Downregulates P-selectin expre

_|°|'

Weibel Palade bodies ssion.
m‘ Leukocyte adhesion molecules
(containing P-selectin) release - Wterteres with ICAMILEAT syt
em
)
o «Increases tBA, TFPI, TM

Antithrombotic and thrombolytic

effects + Reduces: PAl, PAF, thrombin
+Increases PGEZ and PGI2
+Reduces IL-6

Mediatoricytokine production +Reduces VEGF

+Reduces TXA2
+Reduces LTB4

*Reduces TNF

« Downregulates MHCI molecule e
xpression

Regulation of HLA molecules
+Reduces MHCI| expression

+ Antagonizes endothelin |
Vascular tone ol FRIE

*Increases NO and NOS

Activities of Defibrotide (&*{: Vascular Pharmacology)

ro
>
Q
il
=
2
Rl
QO
o
0%}
>
o
@
=)
D
ala
0f0
=
B
>
N
=2
2
l?j
0z
o

9l0{ thrombin Z&2t28 LIEILD QAN
oM AE OJMEDAHE BS5Hs S St ZHo2 24 QUCH 12{Lt heparinO|Lt tPAR= Stz

g 2

ClmEs| 2= offH YA} UA[RA=71?

Cloje(o] Y4E+e AR YA (Study 12 Study 2)2t SEH AESUAE (expanded access

program, EAP)S 9I3t Q4R (Study 3)7F NBEIACE B2 TS HSCT & 28UR| TR J|584

—

=
o, 4y 2 25)2=2 2HeL R824 2 mg/dl Ol HSCT & 2184 2

=2
old AE 57t T 2|2 27 0|22 FIHE HEUT4HE (VOD)O| ALY

HIogle|eo] 52 HSCTE 2©#e & 7|4 (multi-organ dysfunction, MOD)
o AEE M2 O 2o HAZEHQ! 6.25 mg/kge 6A[ZIOICH F0f 2H2 S-S0 CHSH 3712] QUAFA|

3 RS ECf2 0|R0JZCt

ﬂJ|0
F-‘.I-
ol
<
@)
O
Ul
N
(0]
ol
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NEW DRUG

ZYEDMEO|AIBIZIOl Unmet Needs £, VOD &=

2|24,

CRITICISM

CioEe|2

Table 3: Baseline Demographics of Patients Treated with DEFITELIO at 6.25
mg/kg Every 6 Hours

Data Source

Study 1

Study 2

Study 3

Design

Prospective

Prospective

Expanded
Access Study

Number of patients

102

75

351

Median age (years)

(range)

21 years

(<1.72)

32 years

(<1, 61)

15 years

(<1, 69)

Age. n (%)
< 17 years

=17 years

44 (43%)
58 (57%)

22 (29%)
53 (71%)

189 (54%)
162 (46%)

Race, n (%)

White

Black/African American
Asian

Other

77 (75%)
6 (6%)
4 (4%)

15 (15%)

61 (81%)
6 (8%)
2 (3%)
6 (8%)

237 (68%)
21 (6%)
15 (4%)
78 (22%)

Gender, n (%)
Male

Female

64 (63%)
38 (37%)

41 (55%)
34 (45%)

184 (52%)
167 (48% )

Median number of days
on treatment (days)

(range)

21.5 days

(1.58)

19.5 days
(3.83)

21.0 days®

(1.93)

Type of graft. n (%)
Allograft
Autograft

90 (88%)
12 (12%)

67 (89%)
8 (11%)

317 (90%)
34 (10%)

Ventilator or Dialysis
Dependent at Study
Entry, n (%)

34 (33%)

8 (11%)

149 (42%)

* Duration of treatment from first dose to last dose 1s presented because days

without treatment were not captured for the expanded access study.
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O] &H 22 & 38~45%7F HSCT & 100¥ SO MESH Ho=2 LIEtGCD, 7|22 2= Ao H|af

of 2240 gD B3 FABORE MY, A, TE, 7Y, U2 SO BnEcH

O] &A= 6.25 ma/kg (25 mg/kg/¥)= & AlZHOl Zx Hod =st0] 2|4 217 F0islof st=d|, 0|
o A7t LOHRI4 H|Z(wholesale acquisition cost)22 AAHSHH 200 mg (5= 2.5 mL vial)& 825
2{(2F 830,000¥)0|22 70 kge| Mol =2txtztH 1 QkZf0o| 7,42592{(2F 7,500,0009)0|11 217 £G4
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Vascular Pharmacology 59 (2013) 1-10
J Korean Med Assoc 2011 May; 54(5): 450-453
CHSHLRISES| 2] A 78 & A 5 & 2010
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