256 BXfiztmsEsst H18% 35

%1 BATOBEKREDKE

= R (FVIla BEHR EFs S Es ot o
E2 RFE R (%) BRI REFHA4 >~
Cooper 5 2001  HIAF : 320 pg/kg 1 FEMIRE
FHiR5 : 240 ug/kg
Kenet 5 2003 4B : 300 ug/kg 3 e BB AR
Parameswaran 5 2005 (6% : £ X 346 ug/kg 38 BRBEEMCHT IRAE
HfHT
Santagostino % 2006  HIMEF : 270 ug/kg 18 O EERED 0 B W IRERR
REE, YORL——fk
Kavakli & 2006  HAIBF : 270 ug/kg 21 O O EEBE D T e
B, s RAA—8—k
Konkle % 2006 TFEHHMRYE : 270 ug/kg 22 O O EEBH D (T Hs R
RER(FRHRE), RILLE
1. fERIBAZE 2. FFEREEFRGER

Cooper HIZ%EHR 18 p Hic A v ¥ — 2%
EL, AHORBEARENCTHLENL &
Do P MR IR B DIEEF 1 D\ T BEBR TE VL 2L
HREWELT03Y. BRIESEMICHOT
FVIa D 5 % ) VT 758, $EMEMNLHRTH
% 90~120 ug/kg T3 ILMBRMAT+ 3 CThH -
o728, 160 ug/kg iCE L. L2L, 24
THHoRtMIESB SN b2, B
ROEMBEAF X7 L 2 5 rFVIa O
HWHIA 15 BRI L, MAD—REERBTH B
27 EHRELSCE» -, 22C¢, BR
~NDFVIa D5 8 % B i1 T 320 ug/kg
FCHEL AR, FIBGEORIBAG D M
L T 1B ADKE CRIFZ LR SE S h
7=, Z0%IL, BrAroHmIcH L T 320
ug/kg ZBAEIR S L, (LR BEFCH- 7.
—%#, JOBFIEMAFOMBEENIRL, B
BT COEREZRERLINTD, 240
pg/kg DrFVIla % 6~12 8k X &P 5
Lenss, UNEVREZLALLIA4 » AR
WIER 2 EoMiBh B2 EAE S H T T
ER- P SR o <N

1999 ¢ 2> 5 2001 £E i2 H> i3 T Kenet & 13,
National Israeli Hemophilia Center {2 £ > TIEF
REKRRRZERL 729, ZOEKHAE T,
FEEWMBI6RE, OBRELU2Z2BRDIEDA >~
by —REMRKHEEEDREH 5 IZEH
Bodm 24 &y —F) %, UTIKRTS3
DDITED BT THEBL CHEIME L 2ot
ZHEL 7.

E18 rFVIa 90 pg/kg % ¥ — 7 Ak 5%
15~16 pg/kg/ Befil O B EE ¢, JEHI 12 BRfE
BEIEY 5.

55 2 8 : rFVIIa 180 pug/kg % X — 7 Ak 51k
30 ug/kg/ BEEDEE T, A6 BREIEE LSS
3 5.

% 3 8 : rFVIIa 300 ug/kg % ¥ — 7 A CRA
1ElOAEET S, 22720, BmMEsEsLLEE
HW S 7351213 3~4 BERI 8 1 200~300
pg/kg ZEMFE L TH ko,

LRI THMNELLELER, F18
70%, F2872%, F3IFL33%T, HIH
DERENE»- . i, EROWEF I
BB, BB 4MRH, F282516
Wefdl, F3HEM 40D (wFh b RfE) T,
RAENSWiEd, KRORET COENED -
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Cla Clb
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Megadose  Standard

1 ERIERR - BREECEY 2BAH T 2 F TORRE
Cla = rFVIla 90 ug/kg i — 7 A 58 15 ug/keg/h T 2538, Clb = tFVIla
180 ug/kg A — 7 A 5% 30 ug/kg/h THLEEHE, megadose = rFVIla 300 ug/
kg #— 7 A2 5., standard boluses = rFVIla90 ug/kg % 3 Bl & icig 5,

<100

100150

(XRk4) £b3518)

| Stop O Fail
O Slow B Not reported

150-200 >200

Dose group (ug/ke)
2 BRABEEBKIE  &#RE5HCEY 3 LLHROHEK

7o (1), BIfEmIcowTiE, EI8HT, 3~
4 BB IENR S L 1 Pl BB A
LN DFEA L ORBEERIEIARHTH . &K
BRAOMKRL LT, GRRMEKRS I
DIRHEE L B L CHAIEAEZ NPT L
{, AR cERICESESBONAL LD
5, Pl LIS DERDOEHICIIHERES
NEEBEEEELONS,

(XBR5) £Y351H)

3. BARNEBERRAZR

Parameswaran & {3 2K [E ¢ Hemophilia and
Thrombosis Research Society Registry (HTRS)
L2000 FE1 A2 52002 E6 HECIoBRE
N738HDA ey —REMKKEE (&E
B 1~55% ; FH14m) CBH 5N 72555 H
mrty—F (B9E, @K, KT, HiE #HH
W) L2V THF—2 %, FVlla D5 RIC
BUTUTO48C oL, LR L Zetk
ZRHL 727,
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High dosage

Time after starting treatment (h)

3 EERAD S FERIEBIRARE  BRERRBRREIRS Lt GHRA

B 50,37 L LB

(A) EERAREKERS (90ug/kg), (B) @ARMEES (270 ug/
kg), WMKE=KHE, REKE=8MEH, Bfa=%KKH, *P=

0.02, **P = 0.004.

51 8F 0 100 pg/kg Kili (256D 27%)

52 3 1 100~150 ug/kg (7 28%)

%38 1 150~200 pg/kg (A 25%)

481200 ug/kg BB ([H 21%)

ZDR, (FVIla#k s 72 KB O HE T,
AR (BAER) O97%Clkfa v Fo—
VIR LTI L T, b 1~38F
FHOE LRI EIEB%THY, ZDXBEH
B (p<0.001) THo7- (H2)., F/1~48
TIEMicEBL 72 1FVIa O 5T 2N Fh
43[E, 52E, 3.4ME, 238 T, 200 ug/kg #
DEFCRBEEENP R TTATOR,

—%, AEBRISADBETIHORE
BH-ot. 205 8z NEEMEOET,,
DFpkMmay Fa—AsS Fluhkhbaolk
FOORBETHD, ERIOBERLIZEXEY

(Xmk6) &£ H3lMm)

bDThH-T. Zofth, 1HICREOBEND
27:H 00, MERE, DIC, & & {ICfEHE
N EEBROWE IR, ATHLFHEEH
Twiw, L EOBR#EE S & I(C Parameswaran
5 i3 rFVIIa WAIDOFAR (200 pg/kg #8) K5
I3, ZRUTOHRER L X THEIEIE S,
H2MOETYH 346 ug/kg D5 & X TR
(FERIN TR LS, BAEDFVIA
K EPHERBINBZ E L.

4. EAEAHEY (HIIFERIEB BREARR

BEi M3t 3 (FVIIa D& 5 HiE%, 90
pglkg/ IR 518, HEICIHL T 3 B
5B ETEERREKERSEE (AR,
X 270 pg/kg MEHK 5B (B#) AR
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#&2 SFHH)YFUSER_HERLEWERE BEARIENE  SARKERSICET S

0 A% —s3i—Ak

90 X 3/270 ug/kg 270/90 X 3 ug/kg Total
rFVIi rFVIia n =21
regimen regimen
n =11 n =10
ug/kg X 3
n 11 9 20
Effective 7 (64%) 7 (78%) 14 (70%)
Ineffective 4 (36%) 2 (22%) 6 (30%)
270 ug/kg
n 10 10 20
Effective 6 (60%) 7 (70%) 13 (65%)
Ineffective 4 (40%) 3 (30%) 7 (35%)
Preference
n 10 9 192
90 ug/kg X 3 2 (20%) 2 (22%) 4 (21%)
No preference 6 (60%) 5 (56%) 11 (58%)
270 ug/kg 2 (20%) 2 (22%) 4 (21%)
p = 0.637°

3Two patients experienced only one haemarthrosis during trial ; bp-value for the exact versions of

McNemar’s test of preference,

H 3\F 2 SRS ERERRRERSA YU 7
TEHEINLY. COBERRTIZIEmMIEE
2Oo0KHEEZRAOCTHML 7. O & DIFVAS
(Visual Analogue Scale) & FEIH 5 FHili LT,
0~100 DRI CHEMICHEROUEE 2 RER T
2HETHSH, £ 1 D3O JkEH5
BICHEE L& ELTH D, VAS 5370 LLET,
HEroHMOKENTRICHERLBEEE
BRI L EERL .

ZDOFER, R IRMBEORIEIZA
BETI231%, BEHETIE2%TH-H7. — A,
48 BRI DR INE I ABETIZ66%, BE T
64%TH H, WTHOREDEE T LMY
R T, BEHREKER S L SHR
HEHE SO TERAS Rk » -7 (K3).
ek, ATECERRICFVIL ##5 3 - HK
DOFRSfEiz3ETHY, AREL BRFEOMTa
A FHEITCHENK T BetkicouTiE,

(X@R7) xY3IA)

BHD 2 BDEE 1 {ZICHEBORKINH -1,
T Ltk T, MR E TR TR E
B3 {, MEED BEWTH- /2,

P, FEERBERTCIZH B AT IRAVEES
# 0 (13 3RER 1 T rFVIa 0 A & B E
Hgig, EkoBEEHRERERSEE X
T, B, Bel SFEHovdhicsnT
LEAMERIZASNT, HBIOFRESC X
LHBE - REOABABHTIRLAERETHS
LR E AL,

5. BIEANY I SRR _ETRILER
xf FREI PR AR

CHETOERKRBROSEREEZIT SRR
[@18 5 & EHEF B G R ER S O H R & e
PHET2-OD _EERABRMER I
727 REEERBR T, GARHERSECK
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535

p < 0.0001
I N

~

77 p <0.0001

6 - TT

DOrFVila 90 pg/kg
OrFVila 270 ig/kg

Mean no. of bleeds per month
w
—

0 T
Observation

Treatment

Post-treatment

4 BRRENRSHB

wTH, |HAHOEEREDHLIC2EDT T
RE{ETLZ LIk ZEHERLLA T
b, ETBHRBZERBTD 21 50EELH
KELT, EERAE (90 ug/kg # 3K E)
LERE (270 ug/kg DHEIHREE, 73R
%2 [El#E) ZEELCHY FTSNAIERC
T 7 AL—N—TEG L1, BEIRC
-2 > T % Global Treatment Response & 01X
M AENAVS N, ThiE, 1, 3, 6, 9
R IO L AT EME R, HoL U ORE
ENFAI7ICHESTHSEL, ZDF—F LD
EERc kb EMEEZHET s FETCIRETD
itk & AR T EBAR AT TH B,

LRROHEERCE-I PR, EERARKS
BEAST0%, SAHBRKEHS6E%THY, MH

DR ENEREZED S ad -7 (B

2), —hHReHICO VTR, FP—FNLTIS
DEEBCI6HOFHEREAPEI R, Th
RS HENCA L L, EERRBEHTIZ6
49, SHARESHCH6HRTHTCHES
ROFEERIEHRCERL» -, BEEE
FETHT DL L 1 FIIEE, 4P EE, 1
HIEELHB SN, bk, BEELHEFEIR
LEERRE, BERBESHCREL-Y 1

(R 8) £ hiim)

NAMREZRTH-7. ZOMOEERERIZ
R (44, BEHmESU o BEEiHm (3
), 128, K, R, RKE, T, S,
BE, KTHESTH-7-. RERBIC VLTI
HEWORCREE L2 BHEEH Lo 1.
HERRODMIE, BEHEC L 2R13EY
Lot #FRELT, FVILaoERBREEE
5k, EROEEMLIERS EHRTEH
tE, RetEom ey BT HERK
BeLEMFITSN,

6. BREERRSHER

Zh F D Tondemand &, & I3XEHAYIC,
Him$ 2825 SHED FVILa # Bk S5 $
2RBEHTONLY. B4R EHmT 3
BE 22 LR BELCED 1T, 90ug/kgd B
V3 4% 270 ug/kg D 1FVIla %, —EEHRLD b
E1H1M3 » AM#EBESES L /2. 2Huc k
h, BIENARCHKNX, ABHihotimE iz
90 pug/kg & 5BET 45%, 270 ug/kg DIGEET
59% WA L7, i, EHESERT LK
ZOMRIERE, RTILTH»53 »ABE0AS
- oE i BEHME X, 90 ug/kg
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247 Xi

razEs]] A
74{71 UM
Xilla TAF!
REEIT)> /HTJI:"/
gl-TAFla
BRARIZLDIME

5 AYEEY—BEBEICBIS FVIaDEMAH=XL
MEEDBREBRLTIE, V VIRERLE CHERETFREEC, FVIa»E

XHRTEEELT D, Bz B XaBTREVAaBTEHEELL,
TabtarErpsbnrEr2ELTS. borvrHick->TESE
ft XN/ E TR, (FVIaiz (HBRTH»HLTH) BEXBRFZ
EiELT 22 EATES (UTHEIESM),

TF: EEF, Via: Sl EERE VIIE T E A, TAFI: thrombin

activatable fibrinolysis inhibitor,

BERT27%, 270 ug/kxg DIEXE T 50% K
DL (B4, EHRECLD, ERORE
*, BEORHE, ARESERECHDIL, &
BELUHEEFBCREILAEHHMLEEL
72, RERMRMIRIC, HEFRE LT, MRE
DREEGED DT Fiz, 2HO0%E5RD
FTHEBROZRIIBED o, HBROMHE
BRI M 2 EHCHL T, (FVIIa D

EEHERRL L UCERARENNEDRS Y, BE
D QOLBIFHTHAH I EERLT. £,
BARFVIaOBHKE S IR 2 Re2ENR
I,
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£ B

MRREED (EMEFEIL MDA DB
b, RZLU T BRERTFEMUAORNK~E
A, BEEETFHANSE S PRIEIEERA,
AR MEEA, BETFHIBINANEEL L
EHL o, MAIOHERERD, YidmL T
PODBREDHRTH-12H3, 20, FEPE
ek CHMOBNHAE A Ry PRSI
ST AHENEASN, TSRS
MOBEICHH L TIE2~3 BEHGCHR
TEHENERL22H5. INLILEED
W, BF - KEOMLIE, Gt :Lettol
RizHRoZ L L LT, AFEEOWE LTS
B kI T0b, flAE, RERE, &
BREOBES, 1EEHT 2 A DOKE,
EHoREEETH L. ECESHEEERS
TR FRIHOZELHAOREIBEINT
W,

MERHEARBEDOL IO EODKE 2 HH
%, BNHiH % izERSE (high responder
type) DA Yy —%2BETEEEDRET
b, IhoDBEHIRZL T BEERTH
FEEHELTHTCRAELERTLEI L
b, FEXFEFPE VAT 24 LLERED A
r—FEFME (ya—1rHhvy b)) LTiEH{m
IMREThrorvEr2EEXEHEA (848
ABAD A mBEEC AV S NG, BBEE, WS
ElTH MATAE /S 4 S 2 BENT, B{E TR
ABIFITH 5 (FVIa &, MIFREDEHER S
uhrovErEaEHA (APCC: 7 7 4 ~®,
N7 29 —ALH) O28ETH S, FVIa
& APCC Dz, FiFIE (1) WE»D 7w,
(2) & FILREEDERD Y A7 M, (3)
anamnestic response # 5| I Xz, (4) [
itk sEy, (5) RESZELEL, &5 HEDH
Rl BS L ORENH 5K, HENFE
W AT270HE, MNECTI3RHML ED
HTHEHVD, $L{DEE~IEHEBNH#RE
DB ERBOBRETH B, 22T, FH

FEIE A RS T2, EREENICREIRT
LWRARL DY LEARE HIERS L CTikm3hE
PELHEBRAONB LI Ik T,

Mg o rFVIIa O EHREEMBAAME ki
&, EECIMREERECEEI NS PorY
B (barEy/N—A b)) BNda™Y. in
vitro DRBRIC L B &, MRFBEED LI i
BRFPRZL T M T, EEAHRED
FVLa HAZEE L THEFL LD oy
CUESIZEE RO, ERAED FVIa 8
FRE5ThE, HSETE LT, OUMRKEE
i, PevErYEEREELAVECHET S
TEMRENLEY O KBO PO Y E
fxXhhid, A—r 774 kDL Dl
AMER XK EERTSEECE R, kAR
HLOEXMAFBERLLINZDT, 74
TV ABESEENTEEEALNS, %
7, Bl rorerpsEsiniiug, kv
{ ? thrombin activatable fibrinolysis inhibitor 743
FELINTRERNEESN 0T, —EF
BREN747) BRI SCRENTS (K
5%, $hob, MRKKEE MoK /8
i3, EXREO FVIL 8F k575 LD
b, BHEOHAZRE LA, BREEL
o,

—eyic, MERBEECHMMSEE B, B
HREPEELZCLRE I EThit, Himl
B TR BICHAT KRG T B0,
EfcikmX ved {, FRTIEML DR
(TTE™, 2hicb F LTEERLE, Ik
MR nEhs:, Wi L 3 ALKg ~0HE
B URE~OREE M2 HESE, DR
YRERREDERBIC D AMB I ETH BT, BT
EHICEY, FED sk CcElAl
DEFTEZRIEFEHBL TR I LG, (ko
Ay rr—LOBEL SR TR, BEoMm
FORME B DERINE & v, BEAGDF
KEYQOL #E A7 e o bIEEEELE
Zohab,

ERICHEHEN FVIL 25 L -BAan1k:
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MR IZECRL 7258 D ¢, Kenet 5 DIFETT
ARG U TIEMINET 2 FCoisiEsE
WE$ 32 Lmm&is. %7, Parameswaran
5 DS CHEINENC 200 pg/kg U LS S ht:
BElE, ZNRIEOFVIL 25X T
RTEESEBMBHS D ic PR h-TEY, B
Hicikm L 7- 2 s e, —F, 20%
KHEBIN 2 DDHIH RN LE N BRE T
2, BAEEEKSEEE EEARERER ST
DECHIED A HHS D ICBHIC M % & w
IBERE N7, T, EHARHE
fH50ikz FRICEBEIL 2ENICOVT
BB ORMAH 5.
BARDFVIIa 285 7 2B ORADEE
REEHROMMOEETHY, X ICMmBE
DREEBEHREINS. KoL TE, TT
KB TROHEICEBOTOERFEOEE
M I Tnis, MEEZEDTHEDIRD
FEFEEZONFCEN LI EMNEREN
7. ZhuE, BB L 72Tk < (FVIa 2B &HA
F &3 igEE M EEC b ey 2
EETHI LS, 20REERZEEL2ZT
7 MBI RE SN, EFRMERSH 5 \iddE
BERZICIRIER WD EELSNS,
Dk, EAEROS ik, BRuEHE RN
T, i, Kt &Fttouwdn
DETHLRAED 20 ZNLLE L OREHE
LENT0BIEns, BEAKERSLTE
FH-RKEOQLZHETLEVHIBA»SH
SHhicBRREETHS ). BHE KoET
b, 270 pg/kg BE S & 90 ug/kg, 3ER S
DEE L EIEE 7 0 AL — S — HRCHE
T 5 B FEREERE (2 XL 7 0® BRE
HER S OFRAEOMRE, WAHKEER: 8
B ) 214 HEROBNE S TETPTH D,
AMEOKIZ, HMEE7 0k  JEdmisic
$ 270 ug/kg D rFVIIa 2 ¥ 5 L T, BMEHN
eI L CwB 2 T, TOREIIZ
TR 2T O ROREME L B2 HE T
5 LCEERERELSZTHAS Y. KpETY

BARHEK S DOHHME - ReErsEE S A,
B - FIED QOL DEM{ 6N S L HH
FEhs,

X &

1) Key NS, Aledort LM, Beardsley D, Cooper HA, Davignon G,
Ewenstein BM, Gilchrist GS, Gill JC, Glader B, Hoots WK,
Kisker CT, Lusher JM. Rosenfield CG, Shapiro AD, Smith
H, Taft E : Home treatment of mild to moderate bleeding
episodes using recombinant factor VIla (Novoseven)
in haemophiliacs with inhibitors. Thromb Haemost 80 :
912-918, 1998.

2) B¢ B A B BRB% FHEK EEFX

M OEE RE K ZHBH-—, SRIEZ, Bsl,

e B8 &R HTRZ, ez, A &,

Bk, WHEE, MNEFHRIT, @ | AreEy-—
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1. #

RZ T 3BERFOHEFRBEL ZT KRR
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Table 1 Companson of laboratory tests

(n=22)
Test item Unit Pre-dosing Post-dosing*
RBC X 10°/ul 4.7710.609 4.70%0.662
WBC /m 5992.3+1913.3 5523.6+1507.5
Hemoglobin g/dL 142+2.1 14.0+23
Hematocrit % 422+6.2 413%6.3
Platelet X 10°/ul 239+ 74 222190
GOT (AST) uU/L 34.7+255 30.4+19.1
GPT (ALT) u/L 43.4+495 35.8+335
y-GTP U/L 39.6:-44.7 38.6+49.9
ALP U/L 400.9+228.7 377.61208.8
Total bilirubin mg/dL 0.707 £0.463 0.762+0.492
Albumin g/dL 46103 45102
Total cholesterol mg/dL 158.01:30.7 158.4127.2
Triglyceride mg/dL 10931+ 54.9 100.0+ 46.6
BUN mg/dL 125+29 11.9+2.8
Creatinine mg/dL 0.526+0.163 0.520%0.178
Blood sugar mg/dL 95.7+31.7 94.7+13.7
Na mEq/L 141.4+2.1 140.3+2.8
K mEq/L 3.94+0.31 3.93+£0.26
Ca mg/dL 8.83+1.43 8.8811.44
Urine pH 6.4310.80 6.211£0.86
Mean +S.D.
* Thirty min. after rFVIIa infusion
Table 2 Adverse events
(n=22)
Severity*
Adverse events
Mild Moderate Severe
Cough 1 (45%) 0 (0.0%) 0 (0.0%)
Sense of choking 1 (45%) 0 (0.0%) 0 (0.0%)
Acute bronchitis 1 (45%) 0 (0.0%) 0 (0.0%)
Joint bleeding 2 (9.1%) 0 (0.0%) 1 (45%)
Acute colitis 0 (0.0%) 0 (0.0%) 1 (45%)
Intracerebral hemorrhage 0 (0.0%) 0 (0.0%) 2 (9.1%)
Bleeding from gastric polyps 0 (0.0%) 0 {0.0%) 1 (45%)
Constipation 1 (45%) 0 0.0%) 0 (0.0%)
Hepatic dysfunction 2 (9.1%) 0 (0.0%) 0 (0.0%)

* Severity
Mild : Adverse event (AE) that is temporal and does not harm patient’ s daily life.
Moderate : AE that can harm patient’ s daily life, however, not categorized as SEVERE.
Severe : AE that is fatal, life-threatening, or severely disabling, or that results in new or
prolonged hospitalization.
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Table 3 Comparison of coagulation parameters

Bleeding (+) (n=6)
Test item Unit Pre-dosing Post-dosing ™!
APTT sec 132.1+21.8 72.9%+9.2 »=0.03
PT sec 12.4+0.8 6.2+0.3 p=0.03
Soluble fibrin monomer™* + /- 0/6 1/5
D-dimer™® ug/mL 0.515+0.564 0.730+0.893 p=0.4
Fibrinogen mg/dL 242.2+39.5 24571741 p=0.7
MDA® 1[I ; Coagulation velocity % T/sec 0.404£0.210 0.763+0.139 »=0.03
MDA® 11 ; Coagulation acceleration % T/sec” 0.0244+0.0203 0.06941+0.0148 »=0.03
TGT; tt (time to)-Peak™* min 58.1+3.4 36.4112.9 »=0.03
TGT ; Peak th (thrombin) ** M 57102 74.4+24.1 $=0.03
Bleeding { — ) (n=16)
Test item Unit Pre-dosing Post-dosing™! )
APTT sec 120.6+17.5 70.7+£10.4 p< 0.0001
PT sec 12.2+0.6 6.5+1.0 p< 0.0001
Soluble fibrin monomer ™~ + /= 0/16 0/16
D-dimer*® pug/mL 0.616+0.701 0.54310.609 =06
Fibrinogen mg/dL 251.4150.5 227.5+40.1 »=0.06
MDA® 1 ; Coagulation velocity % T/sec 0.432+0.185 0.748+0.275 p=0.0006
MDA® I ; Coagulation acceleration % T/sec’ 0.0253+0.0160  0.0638+0.0288 $=0.0002
TGT; tt (time to)-Peak™* min 54.2+6.6 34.61:6.9 $=0.0001
1.9+3.9 44.8+19.6 »=0.0001

TGT ; Peak th (thrombin) ** M

Mean=S.D.
*! Thirty min. after rFVIIa infusion.

*2 Significant effect of bleeding status was NOT shown on soluble fibrin monomer with p-value of 0.3.
*3 Cutoff values (<0.10) were delegated as 0.05 for the statistic calculation.

** Cut off values (> 60) were delegated as 60.1 for the statistic calculation.

*® Significant effect of bleeding status was shown on Peak th with p-value of 0.04.
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1. Introduction

Since the introduction of protease inhibitors (PIs) into the field of HIV therapy, highly active

antiretroviral therapy (HAART) using three or more drugs has spread rapidly around the world. In the early
stages of HAART, one PI was combined with two nucleoside reverse transcriptase inhibitors (NRTIs), but
with the increase of the number of new drugs, a large variety of drug combinations have been used.
The efficacy of HAART in patients with HIV is clear as summarized by Simon et al (2006). However, the
incidence of lipodystrophy among these patients is increasing. It has been suspected that lipodystrophy may
arise from the administration of NRTIs. Moreover, since presently there are various kinds of antiretroviral
drugs as listed in the guideline by the Department of Health and Human Service of The United State (2006),
the number of possible drug combination patterns is considerable. Therefore, we had analyzed the drug
combination patterns in antiretroviral therapy in relation to lipodystrophy occurrence using procedures in
multivariate analysis.

2. Subjects and Methods

We used the data of drugs obtained from 556 Japanese patients with coagulation disorders treated
between 2000 and 2004. A brief summary of HIV-infected Japanese patients with coagulation disorders has



been given by Tatsunami et al (2002). The lipodystrophy status of these patients was obtained from
surveillance data dated May 31, 2005. We used the numbers of nucleoside reverse transcriptase inhibitors
(NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), and protease inhibitors (Pls) taken by
each patient as the input variables. Three dichotomous variables, usage/non-usage of combined drugs, usage
of only RTlIs, and usage of only two drugs, were also included.

Therefore, the input data x; for the i-th patient is as follows:

x=(nis, nj, N3, di, diz,d:3) M

where ny, np;, n;, di, dip,di; represent numbers of NRTI, NNRTI, and PI taken orally by each patent. In
addition, d;;, d;, d;; are dichotomous variables as described above.

The variables were subjected to categorical principal component analysis (CATPCA), and the patterns of
drug combinations were expressed by the plotting of the object plot resulted from CATPCA. Then, in order
to express the number of patents corresponding to a specific point in the plot, we expressed the result of the
plotting with a bubble chart that was separated by the year of the report. The radian 7, of the k-th bubble was
set to be proportional to the number of the patients included in the corresponding bubble as follows:

rk=c\/% Q)

where n, is the number of patients in the bubble, N the total number of patients with drug report in a
particular year, and ¢ an appropriate constant.

3. Results

A total of 40 combination patterns were identified, from which we extracted four major patterns by
CATPCA.

Eigen values and percentages of variance in the present model are summarized in Table 1. Dimensions 1 and
2 explained for more than 60% of the variance.

Table 1. Eigen value and percentage of variance with respect to six dimensions

) . Variance Accounted
Dimension

Total (Eigen value) Percentage of Variance
1 2.538 42.3
2 1.242 20.7
3 1.137 189
4 0.822 13.7
5 0.184 3.1
6 0.078 1.3
Sum 6 100

The bubble chart resulted from the present procedure is illustrated in Figure 1 for 2000 and 2004, where the
four major combination patterns are identified by symbols A, B, Cand D. -

We summarized the number of patients included in the four major bubbles and their percentages in Table 2.

A noticeable time-series change was the increased usage of a combined drug with two NRTIs. Use of this
combination termed as D in Figure 1 and Table 2 was not observed in 2000; however, its annual fraction of
use from 2001 to 2004 was 2%, 8%, 13% and 14%, respectively.

Patients with lipodystrophy in 2005 were found primarily in the largest bubble termed as A, which consisted
of patients under therapy with two NRTIs and one PI. However, the number of these patients gradually
shifted to the second largest bubble termed as C that included patients treated with two NRTIs and one
NNRTL

The remaining large bubble termed as B included patient treated with two NRTls. Although the fraction of
this combination dwindled from 2000 (19%) to 2004 (9%), its fraction was still not negligible in 2004.



Figure 1. Plots of object points by bubble charts for 2000 (left) and 2004 (right)

Table 2. Number of patients included in the four major bubbles termed as A, B, C and D

Bubble 2000 2001 2002 2003 2004
Number (%) Number (%) Number (%) Number (%) Number (%)
A 282 (50.8) 226 (44.1) 188 (38.1) 155 (3L.7) 97 (28.0)
B 103 (186) 69 (135 71 (144) 56 (11.5) 32 9.2)
C 51 ©2) 8 (162) 96 (194 93 (19.0) 84 (24.2)
D 0 0) 12 (2.3) 38 amn 62 (12.7) 50 (14.9)

Plots in 2000 Plots in 2004
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(%): Percentage divided by the total number of patients with drug report in each year from 2000 to 2004
4. Discussion

The present input variable is composed of both numbers and dichotomous variables; therefore an
analytical method that can handle such mixed data as discussed by Saporta (1990) is necessary. The present
application of CATPCA is meaningful as illustrated in Figures 1 and 2.

As shown in Table 1, the dimensions 1 and 2 could explain for more than 60% of the variance. Therefore,
consideration of only dimensions 1 and 2 should be able to yield sufficient information. In fact, we could
extract four major patterns termed as A, B, C and D from a total of 40 combination patterns.

The pattern termed as bubble A was the largest from 2000 to 2004 and it included patients treated
with two NRTIs and one PI. This combination pattern is the most fundamental in HAART, therefore
its high frequency of usage among Japanese patients is natural. However, its percentage decreased
gradually in the course of the years surveyed. On the contrary, with the appearance of new
combined drugs, the combination patterns included in the bubble D became more frequent.

The therapy with two NRTIs corresponding to bubble B is not preferred on the present point of view.
However, the history of antiretroviral therapy in Japanese patients with coagulation disorders began
with the era of mono-therapy using a single NRTI. Thus the size of bubble B was considerable in
2000, but has since been decreasing as shown in Table 2.

Patients with lipodystrophy in 2005 were mainly included in the largest bubble termed as A.
However, over the years they had gradually moved to the second largest bubble that represented
patients treated with two NRTIs and one NNRTI. The cause of this movement is not clear, although the
emergence of drug resistant mutant viruses may be a factor.

There have been only three types of antiretroviral drugs so far in Japanese clinical field: NRTI, NNRTI and
PI. However, a new drug based on the mechanism of HIV coreceptor inhibition had been approved in 2003
and are already in use in the United States as described by Loutfy et al (2007). In addition, the efficacy of
another novel drug that inhibits HIV integrase has been verified by Markowitz et al (2006). With the
elongation of the therapeutic period and the increase of the number of applicable drugs, the numerical
classification of drug combination patterns will be helpful in decision making for HIV therapy.



