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NEW DRUG CRITICISM

MIAO| A 72 H[#HE 12|, PNHEI aHUS 2|24

A+ 2|
ot HE R StEXEH R

ot
AU A2 TOHFE|ZHA (Alexion Pharmaceuticals)el &2[2|A(Soliris®, A2H: o|22|3%, eculizumab)

CI=2 235}

—_=2T—o

X2 20079 O] FDARF 2010 ZUOf|AM ‘G2t OfZtEMA =
ZIRel, 201149 O] FDARF 2016Hd =4

= 23 C52f Zgst= Aztst

20
[y

(paroxysmal nocturnal hemoglobinuria, PNH)2| 2|Z’0j|

oM ‘HZY 88M 2=Z5A(atypical hemolytic uremic syndrome, aHUS,)Q| X|Z°0 27} &9lg|QC},

SOLIRIS®

Eculizumab

¥ 300mg/30ml

= -
Sele] = s00m
2l58) 30 mi/1 B0

O] & Zst2 YTk BX|(terminal complement| M S R&Zoz RASH £ 9lof {utz|= 2sto|ct o
2 PNH2 EEs 2282 gl HES2HUCZ |25t QUCH ZQA| MAsH A3 £HZ sHAL 8¢
O] e ER0| T7[2t AHZO|EAZF AFREZID UL aHUSE EYSH 2290l ¢l 3 nds LYE
A, Zh AlY OlAl 5 34 Astet 2ES welE flet X|=TH0| Jhs3iCt

&2|2|As U222 E0|Ho=Z2 HH HEiZl(complement protein) C50| =2 zlgtEoz AEH5H0]
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NEW DRUG
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NEW DRUG
CRITICISM

MIACIAM 71y HIMSF 12], PNH2F aHUS 2|&24, &2|2|A m

il Aol 7|58 A=SHA pEiE
Ol A 5)2 A2t BHE5t0 e-A =84 (antigen-antibody complex)E Hd5tA|2, 1 A2 2

=8p7F 2|2 Rettt 0| EMste 20t oH-A S0 Z&5to] BEE[0{oF H2A 0| Oii|g|

=

QutSS Lozt A gdste 55 R0 7Y += AL H2E = ULE O2tA 2HAHE 2T

M FYERAAL Ee s 27| BHOIM 293zl 240] gl sFMEME dAEE dd8S

& RAGHOF BICE. O 22 w¥ES RAISH| 2ol BEAl BRE 2 2EQUR= 7tE4 ZEQURHYAL,
f

factor H)2F 9f 2% ZEQAAZ FEEC EA2EAR0| 20| LUSHH SFMEY
d

(immunological

BHAHE RAMSt= B T2 (complement protein)2 CHEE ZHME (hepatocyte)O|A BHSO{R|O{ CHE
20| Qle M+ CiEMd Mefz Z2|siCh &§0] S0H Aoz S435tc=0|, 0|8 BX &/dstel

Al 24 (complement activation cascade)O|2tl TtC},

A B EdE=
BAAol MHZ0s MY HAY LAHE H2E= DHEZ(clasical pathway)O|l O] & CHX|HZ (altanative

pathway), 7t& 2|20l 952 Z0| HEIF=(lectin pathway)O|C}.

EHAE O|F= 23 A2 C1~C9 0| 0] Rtz A =M= FY=UCH C
ojlle SHAs Ofs 2Z4E Kot C12] 32 Clg 171, Clr 274, C1s 2707t 2&(C1E Clar2s2)st

Of O|Z0f21 ACh THHZ SFA|CH i 22 2 BASHE ROE ASS RECh F DUFROINE ¥
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NEW DRUG
CRITICISM

1. DHAZ(Classical pathway)

DHE2= AHY HABES (humoral immune reaction)?| £235t 2-&7|M0| #C} 0] 2= 242 3
g AHSt= 7|52 gict matM -3 28| (antigen-antibody complex)7t L&t SFSO{Z|H, o[ &
Yol C1 CHMAL} BtEStol C1 TS SMSIAIF| D EHStE C12 OfA| C2, C4, C3E dfHez &4
StAIZICH ZhgstEl C37tF CHAl C5, C6, C7, C8, C92 ZMSIAA Mz BHO| LZ3ZHSE A (membrane
dgstA =0, O 23 M0] S 0| AAECH

o

njo

attack complex, MAC)

. UAH| A2 (Alternative pathway)

dE27t Ao |24l F=eE tAF== A0 B||Z 0|} o

o — 71— o

i Ll

A =EA g &&glol,

2

il

el I ERIo| o PXO| ofaf BASISEY| AL @X B Zof 4% Zxfsts (3b7t DM B
o ZEge=i REt C3be US| Factor Bet Z¥sHE Factor DO 2fsi C3bBbet C3bBaZ
23 EICt. C3bBbe 29HA5tLE properidined] 2|3 QHAStE|0of CiA|H22| C3 convertase?t €1 2Ch W
g S0 22 1Y (amplification phase)oll S0{Ztct. 1 Zut ECt B2 C3 convertaseZt 44

MAMEl C3 convertase@ C3b7} O|A4S ME HTHO| ZeHsto] C3bBb3b =&y 2

O CHX|Z29| C5 convertase 28-S LIEFLJO] THZAZ0|MQ 20| C52 C5a% C5b2 £8tsiA| ot

-
ol

3. HEIAZ(Lectin pathway)

HEIZZ FA| T4 HI2|Z2A0|0] HISO0|HQ @ QNS SlTICE O F2 Fa-A| SeA7F 05|

e e dolMe tAE=eb ARSI D2{4 0] 2= (49 (28 &5t0] C3 convertase?t C5

convertaseE EHtoitts HolMe= LMBRL RAISH

Mannose binding lectin(MBL)2 Mlz2| EZO| U= G CTHEEZO|LL Et+EHE2] mannosed| ZEE 24

2438t 1H0| AZEICEH MBL2 acute phase protein(8+7] CHZ)o| AFToz HF BES SOlA YAt

b, MBL2 Ml#e| HEEHI ZestH MBL-associated serine protease(MASP)7t Z&StAH |22, 0| MSAP
g

f
= Q13 FARSH 2498 UEHLO] C42F (28 2d3isto] B 24dst 10| A|ZECE

—

Ct. El2 Etpsl=it Zgste HE2olch

()

acute phase protein(847| S| UZToz HZ Bt SOA YALEICH MBLE MZe| B ZEst
™ MBL-associated serine protease(MASP)7t Z&5tAH E/1, 0] MSAPE C13t SAFSH A4S LIEHHO

C4ot (28 &dsioto] 2a| gdst 1Yol AIRE Tt

MAOIA 7+ HIMSE 12], PNHEF aHUS 24|, &2/2(A ﬂ
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NEW DRUG

MIAOIA 7F2F A 19| ) 224 &2|2|A
CRITICISM dIAI0IA 71 12], PNH2} aHUS 2|24 |2

alternative

1q binding to: MBL binding to: spontaneous
antibody-antigen complexes oligosaccharides on breakdown
certain vironsfinfected cells certain vironsfinfected cells of C3 in seru

l MASP.1 MASP-2

ir Cia
Cig MBL
> 1 MBL MBL
: |
COMPleYecss  COMPIOXacsn . face-bound G3b

C4——> Cdb + Cda |“_ farior 8
¥
C2—» C3bB
factor D—?-,i,
Cab2 C3bBb + Ba
l | #— properdin (P)
v
Cdb2a C3bBbP
(class:calMBL ) ( alternative )

C3 convertase C3 convertase
terminal

C3 convertases

C3—»C3a+ C3b

C5 convenases (C4b2a3b & C3b,Bb)

G5 ——» Csb + CSa

CE—»
C7—»
CE —»

C5b678
co —»

C5b678(9),

et bilayae imembrane attack complex, MAC)

membrane disruption

Complement Activation Cascade

A =239 gt

1. BA| o744 &3l (Complement mediated lysis)
EH7t DSl BHHO| ZRSto] D[S MEH| £HES TS0 Z0|= 24Z0|C EX| 2dat 2pZ0) A
Sl C3bLt C5b2t &2 THEHAES MRl 285t MAC Y8S S8t tHA[EE2XE ShAf|eb Aztelio]

S
o
UHE + A7 2o ojdE 4Fo| oist AA B g3o|ot LeHe= OF SgMTS 2AHo 2l
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NEW DRUG
CRITICISM

LYSIS OPSONIZATION ACTIVATION OF CLEARANCE OF
INFLAMMATORY RESPONSE IMMUNE COMPLEXES

Complement
receptor

Bacteria “ T Al
Complement + Jatd) complex

Degranulation
Extravasation

Tissue

Target cell Phagocyte Phagocyte

The Multiple Function of Complement(Z*{: Kuby Immunology 6th)

&2|2|&s A ofEA SAIRA=1?

o2 A|2 TOHFE|Z A (Alexion Pharmaceuticals)e &2|2|A(Soliris®, HA&2Y: o|22|32, eculizumab)=
X 5ot ZEste Q7tst CHE2SA2 20079 O FDA2F 20109 ZLHOIA 22Ot MA L=
(paroxymal nocturnal hemoglobinuria, PNH)Q| 2|20 &2, 2011 O] FDARI 20169 =ZL{0||

M HZY 28N 2=ZS A (atypical hemolytic uremic syndrome, aHUS,)2| 2|20 7} £21%| UL},

A PNH
AU PNH S2ofE £80| 22ge2 AL 2(2 02 A0 +&0| ELHO|Lt PNHO| S¢S A
& A

2SR RECD B0E|HA O] ofA ItArRl ‘eE o]t AAQU0| =2 Y FYES 0G5 Y S
0| As Aol 20| Y& 0|90| HHEACH7E FtERACt. Ol +8 o=t 2AR0] Sdet T=

g, 71585, B85 34 S 80| Lot UEs PNH R0 x|& F27t QUcte LSERACH= 902

O] 2Alol B Z07|&2 PNH &7 2237(|7F 10% O|40|1 DH(HAIELS )7L HA Ashz|9]
1 5HY O|AHO|Of Z|Lh 12708 SQF A 428 (Z|A 4units)S 22 18AM| O|4AF BHzICH Of7(0f HHEZ, m
H, AMEH HEZ A= F G 7H| 0|4 BHESHOF BHC LESH O A 22E Al&SH7| 2|A 2F A0 gt
Al ZEZLO|H| 8t BHAL HZS A|HOF ST

O] AAl= A 4322 Of 70t 600mgS FOSHCEH 4l #Hxf 22 £0f 79 F0f CA By 8oz

900 mgs FO0i5t1l, 1 =R2E= Of 14Y0ILt 900mgs FO{stct.

A aHUS
Of SfAl= 2t 18M Oldfel &A1Y FR A 45742 O 7YU0OICH 900mgs FO{ECE Y #H & £ 72

=0 o B EF2Z 1200 mgs FOStl, O REHE Of 14L0ILE 1200mgs FOStCh 2F 184
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NEW DRUG

MIAOIA 712 Bl 19|, o) 2124, a22|A
CRITICISM IAOIA 7+ 8] 121, PNH2} aHUS 2| &4 |2

£c|2|&= o ¥e|7|[S 7HA =717

&2l2|lA= 22Ol YO B AX|H (terminal complement inhibitor)0|0, S0|Ho=2 HX| CieHzl
(complement protein) C50| =2 zi5t2 oz At C5a2t C5hz2ol 282 AAstH UCH B 28|
Ch Al

Alternative Pathway

!

<3
Clgq, Cir, Cls | |
\ S / H,0 Tickover

C3 convertases

C4b2a, C3bB|
CD55 ¥
A Amplification
C5 convertases

Proximal Complement Saladhy, CobBhal

Terminal Complement

Anaphylatoxin
Chemotaxis
Inflammation
« Endothelial activation
« Prothrombotic

€6,C7,C8,
Eculizumab

o) c
-|- -\ Membrane attack complex (MAC)

+ Cell lysis

+ Inflammation
Platelet activation
Prothrombot:c

Eculizumab(ZX: www.bloodjournal.org)

A PNH

il

0| A= PNH SHAtOM SCH HA| 07N &2 L Y (terminal complement mediated intravascular

hemolysis)& 2A|StCt.

QA SUMOIZ JIAD s PNH BAHS B4l RBC(PNH RBC)O| 448 RE3H=D), Ol PNH
RBCO| 2|49l ot BX-0f71Y Mo DIZ40| LEIRIN 2T BA| AMZAel ZBS JRICH

HdME W )2 RBC o Ha(Rlg)l} T2, 7|59 28, 88, 42 48, o

— —
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NEW DRUG

MIAOIA 712 Bl 19|, o) 2124, a22|A
CRITICISM dIAOl A 7t | 121, PNH2} aHUS 2| &4 |2

A aHUS

o] o

i
oF
rE

aHUS &tz}o]| A (TMA)S AA|SICH aHUSOIA B4 &S =
t

= i g
ofol ZAE 2 BIISH UE 2H PSS REGID VST FAT Y, UINE 242

— —

o o

227(7| W20l

OlA MEZEE0] LIEFLEALE LI2A,

i

o
J1Et ¥71E4 S0| LEILR| =g SO 2H aHUSES AAStCt. L8 aHUSOIA BHAIZsto 29| 2l

St M

50% O|4 ZHAAIZ|0{ AZIO|A] 2kzpol 2f8rnp 2H210| AIUES TAS| ZAAA|ZICHD L2{RCt 5H&[8H 0|0
A7|&A0] BO| 2l QRYAIRA Brto] HARE= FosiT AYV[s0] YACo=Z 2L J|= L
A = |_ c = -
=2|2|A2] &7} YHAHTL= HEH 2AE[}=71?
A PNH
2332 st PNH 2210 CHst &2(2|A9 otMY fEd dts 229 iy, 0|3YH, U thR=
2637t AI3tiSH Study 1, 5232t AI3tiSH Study 22+ 27| HZAHAA(extension stud)’t UCH ZE A= &

= = 22 2%

A
o A £a417 BiA(meningococcal vaccination)g £0E|QUCEH £ £2(2|A B
= ZZtof 7 £ 2¥ OICt 600mgS §£0f 5t 7 + 2% 900mgS £0{st T+, 0|0 Lt
+

2% Ot 900mge S£0{5HRACY

= PNH Study 1

Study 12 2Rt 1270 SOt £ 43| 0|4, flow cytometry2 2|4 10% 0|4, AT £z Za

100,000/microliter O]9 PNH 8-S UH22 S, £2/2|& S0 439, ?/of= 44F0|A
A2, £22|A ROZ2 U=F0 Blsh S22 2810 A5 HAEBAM Y RBC £89 B2

d= AASIUCE £t LDH S5 AASHA A5

Table 8: PNH Study 1 Results

Placebo Soliris
N=44 N=43

Percentage of patients with stabilized hemoglobin levels 0
Packed RBC units transfused per patient (median)

(range)

Transfusion avoidance (%)

LDH levels at end of study (median, U/L)

Free hemoglobin at end of study (median, mg/dL)
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NEW DRUG
CRITICISM

= PNH Study 2 and Extension Study
Study 2= Al 2470€ SO £& 13| 0|4, ot 42| 2|4 30,000/microliter O]At9] PNH &tz}E CH

=2 SEUAL AHZ0|EAH S8 Zee| AL

o=

gk
B

HO=2 SRS 52F7F UME[RACE

|‘l0II

AZY, E2l2|AR0Z0M EF LDH SO oo & W 8o Z4rt Eo|HM RAZ|A=H|. Ol=

RBC +&1} D|2Z0| ZAZ|ACt HEHEC)

T =24 [m=]

H

5t 1879 &2(2la ROHFO| YU AT SELJN ZE BASOM 2 W Y At

10-547101 ZA = A|=|ACt.

o
=]
T Study 1, 2)2b 170 =FH A3 (@@HUS Study 3)7+ 2Il=|Qdct &2l2(a F0f ™
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A2l FE2H2 TMA(thrombotic microangiopathy, ¥d4 DOjMEAHBH) HIPV|ES 7|82 SIUCH
TMAS| TWIt7|Z(endpoint)2 At A|ZHA| & (baseline)ZEEf ATt
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477 YATHI DH 42(9) OHHS HE| R2), 2WE TMA 8t
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Study 12 2z} M= A| 2|4 43| 0|4 PE(plasmapheresis or plasma exchange; &2 1&t&)/Pl(fresh
frozen plasma infusion, @& £&)0|= S5t TMAS| 40| A& aHUS APt SEELJUCE E2l2A
oz za 263 SQ AHE FO5IUCt. H 263 TE T URE Pt dFAHLZ SELUCH
Study 101AM kA B AFE7[7H2 38F(2-64F)0| AL

Ofz|ok ok E0 28 & Uct B (terminal complement)?] &59| ZtAQ} AT =717
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Tahle 10 Efficacy Results for allUS Stadvy 1in PEPL-Resistant alllS

(complement regulatory factor protein)2 £33t

Efficacy Farameter

all's simdy 1
X=17

Change m plaelet count {rom baselme through week 26
(o 107y, deast sqpuare meean (954 1)

T {40108

Hemmologis nomualezation”, ni*s)
Medaan Duratron of hematologse nemalization,
weeks (rangel’

13rThy

3T 25,60

Complete TMA response. n (%)
Medinn Duration of complete TMA respitiae, weeks (rangsr’

11 i65)

15125, 56)

[MA event-free Qatus. 1 (Ts)

I5(88)

Efficacy Paramvive

Al s Stuady 1
N=17

Diaily TALA imeryention ke, medsan (rangs)
Before coulizmmab

Oy ceuabisinnab prestaneny

ORS00k 0, 85

Chanpge mn eGER {ml omin 178 m') ot 20 weeks, modian

Lrange b

MH (=], TR

sUFR mmgevvvemend 215 ml oein 1. 73w n 1""..',:

Medean dhizatwm of eGFR tngprovesent, vk irange ™

W{SA
SE) (D300

it alit’w oo minsAibwimenn doxe i Dhavs §

= aHUS Study 2
Study 2= EE TMAZt

SIACE O AHAE 2|2 2658 &

2135 2o

—
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Table 12: Efficacy Results for aHUS Study 2 in PE/PI-Sensitive aHUS

aHUS Study 2
N=20

Efficacy Parameter

TMA Event-free status 11 (%) (95% CI)' 16 (80) (56 - 94)

Daily TMA intervention rate. median (range)
Before eculizumab 0.23 (0.05.1.09)
On eculizumab treatment 0

Change in platelet count from baseline through week 26 (< 10°/L). o

&l R |
least square mean (95% C‘I)1 el =28

Hematologic normalization’. n (%) 18 (90)

3 5 - % : 5 3 2
Median duration of hematologic normalization, weeks (range) 38 (22, 52)

Complete TMA response. 1 (%)

Median duration of complete TMA response. weeks (range)’ 12, 38)

Change in eGFR (mL/min/1.73 mz) at 26 weeks.
median (range)

. z L
eGFR improvement =15 mL/min/1.73 m". n (%)

L Caleulated at each post-dose day of measurement (excluding Days 1 to 4) through Week 26 using a repeated
measurement ANOVA model.

2 In aHUS Study 2. 85% of patients had normal platelet counts and 80% of patients had normal serum LDH levels at
baseline. so hematologic normalization in this population reflects maintenance of normal parameters in the absence of
PE/PL

* At data cut-off (Octaber 10. 2010).

= gHUS Study 3
Study 3= ZF&(retrospective) [aHTE M3FA 2l (prospective) ST Study 12 22 27Dt H|XF

52
o
radol ZAE 2o FACL

(allosteric binding)3t0] PTHE ZAstE Z&{ AR (calcimimetics)O|Ct. O] A= CaSRO| ZAEH5H0] M=
=
=h]

Zr50f| 9Ja 249 M SIAZICE BZAM ZMZE (chief cells) EHO| U= CaSRe| &42 PTH

o

0

HIE HAAIZICH

Hr

4 o7 8 (Complement mediated cell lysis)= HABLSS| B 2E 7|52 &40 7(QI5tH, 00

PNHZ 4ot €= Qer g W ez gd4FdolHt =287|s Astof W

M

N
rlo

N
1l%
1o
o

©Copyright All Rights Reserved @ Korea Pharmaceutical Information Center Since 2000



NEW DRUG
CRITICISM

H38 REY &+ UCH £ HASH A7[0] =52 @ HIAHO|L ZdRSY 22 oA g83S
Ao Atdg 4~ QT &2t 3 F 1Y T = 5@ L AFUSHCEH aHUSE 2F 79% 7t 2 & 393 ¢
O AtstALE EAM0| Hestn] ARl 412 &40] s dES (Y & UCH Lot £HS g
‘g oM g S (thrombotic microangiopathy)2 41, A&, & & =8 7|&E &4A7|H 24 24,

&2|2|A(Soliris®, MEH: 0|22|3=%, eculizumab)e 23| C52 ZEsH=
FDARF 2010 =ZL{OfA &2tM OfZHEAHA = (paroxymal nocturnal hemoglobinuria, PNH)2| 2| Z0f
S0l=(en, 2011E O] FDAR 20163 =LHOA HPH Y 253 (atypical hemolytic uremic

syndrome, aHUS,)Q| 2|20 &7} &£0I=|ACt.

ro

et HEEAZ 2007 O

O ofAl= BErSO|Lt ez B39 D=2l EAo A&ste z|=o| LH EA| HA|A|(terminal
o

-
complement inhibitor)0|3, £0|& oz 35t

2 B3| tEi(complement protein) C50| &2 2I3
0] C5a2t C5hbRo| 288 A5t UCH 23| 28| (terminal complement complex) C5b-92| AMS

24THBICH
i3 0] QS 2ROICH E0iSHs AAO|R|DH FEE O 2 X&AIFlS AL Y Zol2t B U A

29| &el2|agt 22|z ‘ALXN1210= &7 A& A2 0| FDAZ 2E 5o AFZF22 0|0] G ACE

Hoj| CHeh YotA-+ot AL 2

[

1 Bt Est Of ofAlE & 20| tist 43S Qo= o H2 2 24

X
rtoh

A 24gL0] ZAICH Of A= MAOM 71 B4 FA|O|EH. Lo Bt BHO[Z(300mo)d 7HH2 736
2HI0| 20 §F #(900mo)¥ FOE S % ¥ ol 5 Oy HIE0| A2F L Y2= HIO[RA
22l S dAHS MEE 7|19 AAIS0| SEaMOF Agt0| M A A2=Z Ot

of SO = HES E AOl2t YTt

[y [

Fin i 1=
AloFf S{7tArRE
0| FDA 3{7tASH
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