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2.1. PUPs

FNRFREIDEEREDRNES (PUPs) [CHITD/EMMIFRIL. 1980 FHREFICII.
DAIVRICKTT DLEEMZE T DR E LT, ZDHE. 1990 FaIFENSIF1 Vs
—DREZRFTITDMRELUTIB DTSN, COFHBUFICERRABRDTNONIT &L T
R Z BMRAFRHAICRN TS DRBENEHERSNTZ 7,

BRELUT, 1 VEEY—DRIEHEZSHDCET—EM T Y EEY —DEFENDER
N, &5EBRE<II 10 ERS5BIRN S 50 BERSBETICA Y eEESY—ZRET
DIRIDENE., 1L —0 natural history [CBST 22 DEFRT —INESN
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JZBBENTRET, FEAEDERN T VEEY—FHEELTNDEEZSNTIND,

REFTHRSESSN TV DRRBSE. IRMKRBREDECHER. BLEEDOIVEE
5 —DAIESAE (ERR). AIRETIZE (Nijmegen EZDBARIEE). ERSNIZHENRFRE.
BEE (BMSECEIECHBIRES) FSEITTHD. BRICLERIDCELPLTERS
VAN 7YY —FEAEKRIEEOMRE A BB (—BDPFLER 2% >ESE) T, —i@
HEDEDMDT >V EEY—ESHT 20-50% TH D,

B8, MEHROBMRFHEICKNTE. BENDTOLI—IVICKSZETOANRD T
« JISFHEBRDT —FRESNTH D, E-FHEBZBINAFRE EOMFTHNSERESR

HSNTUVRU),
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FNMRFEHICKDT VLY —DRERSE (KB No.5-17 D'SIR)

SZk 2] SHBR 51655 1Y —REY% AIE SHBREAREIR
BARS e =l] EXZN >10BU* | >5BU* EiliE] TEOHIA
FIE FER (%)
Ehrenforth, | various 1976~ <1% 14/27 11/27 12/27 | 2015 4/27
1992 91 (52%) (41%) (44%) B& (15%)
Addiego PdFVII 1988- 1% 5/30 2/30 2/30 3n/E 5/30
1992 (MoAb 92 (17%) (7%) (7%) (17%)
+rFVII) 6 78
Addiego, various 1975- <1% 25/89 - 21/89 - -
1993 85 (28%) (249%)

De Biasi, various 1975- <1% 11/48 8 /48 9/48 F10 11/48
1994 92 (23 %) (17%) (19%) ME (23 %)
Lusher, rEVII 1989- 2% 18/64 10/64 15/64 358 11/64
1997 96 (28%) (16%) (23%) (17%)
Rothschild r FVII 1993~ 1% 15/50 4/50 7/50 3-6 47 6/50

1998 96 (29%) (8%) (149%) A 12%)
Gruppo, rEVII 1990- 2% 22/69 7/69 8/69 378 8/69
1998 o7 (32%) (11%) (13%) (13%)
Kreuz pdFVII 1976~ 1% - - 13/35 - -
2002 99 (37%)
rEVII 4/11
(36%)
Goudemand | Pd(vWF) 1988- 1% 7/62 - 3/62 F10 -
2006 99 (11%) (5%)
r FVII 1991- 27/86 13/86 3-6 45
02 (30%) (15%) A

* 1 BBEBHEHEBREATEEL EEH (<1%) DREHBIUVEELDPTODA VLY —%ERT,
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pd(VWF): D2 YT+« LTS5V FRFESSMEBDHFREE], MoAb:E /D0 —F)VIAIKERIC L DA

1991 FISTH TIE5BU M EZEHHEr Y EEY —CEE

Goudemand 5 ' [&, VWF(von Willebrand factor) &= MiE SR FEF & F4E
MZBNMRAFHREZZNZNER UL PUPs CDWTISYVRAMD 24 DIH—NBREEED
RIBOEH/EICRNT, BEDT VeEESY—ENSVNERSE UL,
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EES —DRERICRMSINTENI RODHDELBBLTND, o, MEHREKZER
LIEEBBDDH 10 B 16%[38D FOVMTSAFUEE (PTT) [CX>TAYeEESY—0DF
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EY—RED)ZADIF. MBHEEEFCKT U TEFENGS/NA PIADDD > TNDIUEEEEHD
EDEREHD.
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Figure 1 Cumulative risk of inhibitor development—comparison of different PUP studies,

2.2. PTPs
1999 FEMRIAE L MFAIEELRSTZEASTH  SSC) KU 2000 & CPMP(Committee for
Proprietary Medical Products)(d. &EIICKDFICRRERMEICDINT 150 ERSBMU DS
RFHEEEEDHDES (PTPs) ICKDBAEINETHDIEHE LR P 2,

IREE T, CD 150 ERSHDTO L D—)UICB 2 25D T —H [ Advate [ICHRITD PTPs
MEBNEESINTNDDHTHDN. KD PTPs [CRIFTD:EE (RESHORERL) ICH
NWTHE. FEBA Ve —DREFELS 2 ), ELFHEBRIBFNRFREICL>TrVE
EY—DEENBLFZDENDRBRIEESN TR,

BT, EBHEDr e —ESHIE PTPs [CRIFTDT1 VLY —DORERIT, 2-3 F
W EDBEERR UERTIBELZ 1-3%EHESINTNDS 2,



&2. PTPs [CRITBA VeI —DFLERES

HEE =S| N De Novo 1>EES—

GhICRELEZAVEESY—)
Schwartz 1990 rEVII 86 1
Aygoren-Pusun 1997 rEVII 39 O
Berntorp 1997 rEVII 87 @]
White 1997 rEVIII 69 0]
Abshire 2000 rEVIII 26 0]
=T 307 1

23. BRT—H UNE)

ERICRNTIE. 1990 FARAMFICRAFRE SN 3 DORE (MIBHXRE/ DO —FIVinEAE
BEE DOXITAH M GRRRT—H), 2 DOEGFHEBRZENRFEE : J—IXR1
B J=YRA b FS (PTPs™ PUPs (RAKT - ROUDIRA k2 (THINT,
TJORNRDF 1 T3 PUPs SEBNROERFHEBRZBEITIE PTPs siE&NERSINZH,. ISTH
O CPMP DT DK D% 150 RSB ED PTPs TORER TIE7RU\,

*3 BEHAICHITDT VY —HARBKS

EREE | FHIIESIE 1y —F4% BIRERSIR BRI T 12
=B | (FBEERD SREBHIPD OHIARE
1S5 —nff (%)
EXN Etnd >10BU >5BU
PTPs | UDRT 1996- 129 0/129 0/80 0/80 0/80 378 0/129
2002 | (<1% :80) (0%) (0%) 0%) | (0%) EBIE (0%)
6 7 A)
J—YRALFS 1997- 20 0/20 0/15 0/15 0/15 378 0/20
1998 | (<1% : 15) (0%) (0%) 0%) | (0%) (0%)
PUPs | O—YRA + 1993- 43 15/43 13/31 5/31 6/31 378

1999 | (<1% : 31) (35%) 42%) | (16%) | 19%) | =B

6 7 H)

UIRA - 1996- 22 4/22 3/13 1/13 213 378 3/22
2002 | (<1% :13) | (18.2%) | (23.1%) | (8%) | (15%) | (=B (13.6%)

67 8)
J—IXRAEFS 2003- 17 0/17 0/15 0/15 0115 | BEZETN 0/17
CRRKRT—4H) 2005 | (<1% : 15) (0%) (0%) (0%) (0%) | TO’E (0%)
2D0ORIA =M 1993- 24 1/24 1/10 0/10 0/10 378 0/24
CRRERFT—H) 2000 (<1% : 10) (4.2%) (10%) (0%) (0%) (2 EFBlE6 (0%)
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3. AYVEEY-—DREICKEZRIEFIIEZERICONT

3.1. SERIOBR 10213032

3.1.1. E|EE

MERFEDT Ve —DFEEICE. MRBEEREBIDHDPEEDEREFIDSNT EHTER
SINTNS, 2)16)21)30)

Gill &, 1 >EEY—BBDH 80%IIEAE 1% FKEBNDES (BAE) T. 15%H'HBMHEF 1-3%
DERIC. 5%BHDBMEF 4% FDEE THOREERSLTND, 0

K4 1977 N5 1998 FF TIC UK THRESNIZ 1 Y EES —FEBICIER 31 D'5IRM)
M A SHIE hL&IE BRAE =1
(1%K5®) (1-5% ) (5% k)
1 veEsdy— 857(81.0%) | 1032(93.0%) | 2682(99.1%) | 5621(92.5%)
15— | 201(19.0%) 78(7.0%) 24(0.9%) 457(7.5%)
(=1 1058(100.0%) | 1110(100.0%) | 2706(100%) | 6078(100%)
BB 97.4% 94.5% 73.0% 86.5%

BEOPFECELDT VEEY—ERTE, BN FHZE TS, HRNEDIMEIC
BERICELDTENMBEINTRD., BBEDBNMRFORBEDNEMIDI R

XU DEPH
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3.1.2. A&

PIUNRAET RV A VEESY —DIREXEDNS

GilPOlE, POUNRKBEAEDT VEES

n1rvees

,5,

NS EANTSNTND,

—{RBEHRN 219(110 B 23 H)CxT L. BAEE
—IRBEERN 14%(1330 fBdh 185 BI) TH D &&= iR L. Addiego latZDCDiiE?
AR Z FVII &ED PUPs SRERICRVNTPIUANRPAIUNADT YV EES —RERNS




EeEmLTnd,

x5 ARBEICEET DS

BENKR |1 YN | PIOUAR|AVEEN|FEPTOUAD|1VEES
RMABE | —REH%) | PAUDAN|—DREH | ZPAUND | —DRER
# DEEH (%) ADEBEH | (%)
XEBEL FOZNX 89 25(28) 10 5(50) 79 20(25.3)
D7« JTiER
Recombinate 69 17(24.6) 10 5(50) 59 12(20.3)
PUPs 5858
Kogenate PUPs 63 17(26.9) 8 4(50) 55 13(23.6)
FHER
=1 221 59(26.7) 28 14(50) 193 45(23.3)

3.13. XIKE

Astermark 5(d Malmo International Brother Study (MIBS)[C B\ TERINTL\D 460 Kk
NPT, 1 VEEH—ZERDIT 100 RED D5 32 Kk (32%) HiEmSN. BEMKRB A R
RICRITD1 eI —DHAT (O—URANIT—FLR/N\NA VAR YS =) O—HEKIL
78.3%. WERICHRITD—HK(Z 88.2% TH oIz, **

3.1.4. FNRFEGCFEEDY1T®
AREOFIYLYRER, 1V -0V 22 FRIBREICHRNTT YEEY —KERDS\ED
MEREN. SRV REBEVINVREBETE., 7 Ve —RERMENC EH HAMSTeRS
b Bonn DT I)V—TICK > THRESNTULD,

| ‘mURy
100%
HERKAA 2
kM ALK
FruvR
xR
T A2 7o i
i oA 2 i B rm ey
= IR IREXR
R _
7= 754
oY TEZE Groz e
Bo27 SRS gazus PIAR

EREE 055 A CEUDERS 1 I YT 5L TEA VS —REEOREE (& 10,1 [CRLET—SIoB=S5<)

KO MKRBABEICRIDEEIAITEAVEEY—REX

BSEEDI(T Bonn(533 #51)(%) HAMSTeRS (1,022 f5l)(%) | 51(1,555 f51)(%)
RIREK 15(33) 86(42) 101(41)
BEHREXT Y 3(100) 23(87) 26(88)




B—RXTY 12(17) 63(25) 75(24)
T AER 45(42) 131(34) 185(31)
=5y 21(13) 61(18) 81(17)
R4l 24(33) 70(42) 104(40)
> 0O 22 ¥ 179(21) — 179(21)
INREKIEA 41(15) 115(16) 156(16)
P T ERBe IS 35(17) 88(19) 123(19)
7T &S 6(0) 27(4) 33(3)
ARV AEE 243(1.5) 669(6) 912(5)
C1/C2 R XA VU 187(1) 431(4) 618(3)
C1C2 RAAY 56(4) 238(11) 294(10)
2T 541 ABEE 10(0) 21(5) 31(3)

=5IC Astermark® 3. BEORERIMELF IL-10 E5F (allelel3d) OTOE—H —48
B e —REEDBEEUYERIB UL,

315 JxYEULISYERF (VWF)

FEMAFD VWF iFEBIICERZE I DBEICHRNTIE. VWF DEBDBEICK>TT Y
EES —DRECENDDIURELZIEHI DRSTH D,

VWF [& 112 VIl BFHADRBSEEII CTHD C2 B XA VICHREEIT DN, COTENENM
EERTHROHSNE. VWF ICKDE VIl RF Ve —REDIGIMRZHIBITDEDE
EZ26ND. UL URHS, VWF B&8IRTH YEEY —REICHEZRIT ERFIBZ5NT,
MBBRREFDOPICIE VWF ZESHBODDIEDD. 1 VEEY—REICHEITDINEDDH
[FBESHTIFRU, IFIRRNDDENDIRRDEERDERIC DN TIIIRAERESNTUD
BRIETHD, RIBIDICIESSRDRINMUETHDEBEZD(Goudemand’ et al. 2006
ftt).
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H—DREE. BNRTF VEEY —FHEDRKRNESEME. BRAROTT 1V, B, R
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B —RERIFIZNZN 41%, 29%., 12% THOECEEZRSEL TS ¥

Figure I: Cumulative incidence of inhibitory
tibodies against clotting factor VIIl accor- L
ding to number of exposures to clotting }

factor VIll for four categories of age at which
clotting factor VIl was first administered,
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European Medicines Agency
Post-Authorisation Evaluation of Medicines for Human Use

London, 18 October 2005
Doc.Ref. EMEA/331316/2005

EMEA Public Statement
Review of recombinant Factor VIII (FVIII) products*

and inhibitor development
*Advate, Kogenate Bayer/Helixate NexGen, Kogenate/Helixate, Recombinate, ReFacto

Recombinant factor VIII (FVIII) products are used for prevention and treatment of bleeding in patients
with haemophilia A.

One of the major complications of the treatment is a poor control of bleeding linked to the
development of an antibody against factor VIII (also called an ‘inhibitor’). The risk of inhibitor
development is higher in patients with severe haemophilia A than in patients with mild or moderate
disease.

The occurrence of inhibitors in previously untreated patients should be seen as a natural response of
the immune system to a foreign protein. However, the development of inhibitors in multi-transfused
and stable previously treated patients (PTPs) may be due to the characteristics of an individual FVIII
product.

Before marketing authorisation, there is only limited information on inhibitor development in PTPs,
and monitoring must be continued during the post authorisation phase, including post-marketing
studies. This monitoring has revealed a higher number of cases of inhibitors in PTPs in recombinant
FVIII products than would be expected from experience with plasma derived FVIII products. Because
of this, the Committee for Medicinal Products for Human Use (CHMP) undertook a review of all
currently authorised recombinant FVIII products to assess the risk of inhibitor development and to
identify if there are differences in this risk between products.

The CHMP review of recombinant FVIII products included data from clinical trials, post-marketing
studies (including on-going studies) and spontaneous reports. Inhibitors in PTPs have been
documented for all recombinant FVIII products, although the true incidence of inhibitor development
in PTPs cannot be obtained from post-marketing spontaneous reports.

It was not possible to reach definite conclusions on the incidence of inhibitors with each of the
recombinant FVIII products, because of differences in study design of post marketing safety studies,
case definitions, treatment regimes (e.g. for bleeding episodes), patient characteristics, methodology of
the FVIII inhibitor assays and differences in the duration/follow-up of the studies.

On the basis of the reviewed data, the CHMP concluded furthermore that it is not possible to
differentiate the risk of inhibitor development in PTPs among recombinant FVIII products. Currently

it is also not known whether recombinant FVIII products are more immunogenic than plasma derived
FVIII products.

Therefore, the EMEA wishes to inform health-care professionals and patients that:

. Inhibitors in PTPs have been reported for all recombinant FVIII products.

. On the basis of current data, it is not possible to quantify and compare the risk between
recombinant FVIII products. Additional studies are needed.

7 Westferry Circus, Canary Wharf, London, E14 4HB, UK
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E-mail: mail@emea.eu.int  http://www.emea.eu.int

16



. Patients should continue therapy and follow the recommendations of their physicians.
. If bleeding is not controlled with usual doses, patients should consult their physician
immediately.

A workshop is planned in the first quarter of 2006 to review current knowledge on FVIII products and
inhibitor development. The EMEA will bring together a panel of recognised experts in this field,
interested parties, patient associations and regulators.

The aim of the workshop will be to discuss standardization of requirements, definitions and methods
used in pre-and post-marketing studies with PTPs and previously untreated patients for FVIII

products, since these studies are an important tool for investigating the safety of such products.

The conclusions of this workshop will be made available on the EMEA website.

For information, please contact

Dr Panos Tsintis
Head of Sector Pharmacovigilance and Post-Authorisation
Safety and Efficacy of Medicines
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