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ADP Adenosine diphosphate

ALB Albumin

ALT Alanine aminotransferase

AST Aspartate aminotransferase

AUC Area under the plasma concentration-time curve
ARB Angiotensin 2 receptor blocker
BMI Body mass index

BUN Blood urea nitrogen

bpm Beats per minute

CAD Collision gas

cAMP Cyclic adenosine monophosphate
C/D Concentration per dose

CLZ Cilostazol

CUR Curtain gas

CYP Cytochrome P450

CvV Coefficient of variation

DBP Diastolic blood pressure

DNA Deoxyribonucleic acid

dNTPs Deoxyribonucleotide triphosphate
EDTA-2K Ethylenediamine-N,N,N’ N’-tetraacetic acid, dipotassium salt, dihydrate
eGFR Estimated glomerular filtration rate
FDA Food and Drug Administration

GS1 Ion source gas 1



GS2

IS

IS Voltage
LC-MS/MS
MRM
PCR
PDE3
PMDA
PPIs
RFLP
RNase

SD

SBP

Scr

T-Bil
TEM

TP

Ion source gas 2

Internal standard

Ion spray voltage

Liquid chromatography-tandem mass spectrometry
Multiple reaction monitoring

Polymerase chain reaction

Phosphodiesterase 3

Pharmaceuticals and Medical Devices Agency
Proton pump inhibitors

Restriction fragment length polymorphism
Ribonuclease

Standard deviation

Systolic blood pressure

Serum creatinine

Total bilirubin

Temperature

Total protein
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LIS R R D FE RIS 2 ORI FIREANT o RI2 K KRB Td 2 23,
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—AIMARE | ° 17 7 %€ 25T [FRLEMENIERE | [Z KBS, b OFSE
WL R 5, DLJRPERMIERRSE ) (L OEMENE O LREN, 77 1 —Alark) (38
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33.3 %, DJEPEANIERRSE 21.8%., T 7 THEIE 38.8 % T, 2000~2007 £ DFMA R Tix
ZIEIL. 339 %, 27.0%. 319 % ThH Y, 77 o — ittt L OWRMERMZERIE D
FIERHEMLUTND ZEARINTND Y, WEEOSMETIL, ERdEL B L L
CTEEBTMAMRZ AT T A 7 T 7T 4 = Z 55 L5 MARERRER
PNIGEE (FERRR AR IR HER STV D Y, SUEBILIE CIXER P2 BHE L
T—MANT TOJEMEIMIERE | (TPUBEE S, [P ERMZERE ) (3Tl MR IC X 5
SFREDEND S TND I, IMEEZEDO—RAVZEIR & LT, DB RRBE o o [R5 8
HTONDN, DEMEMERIETIZ, 2D DIERNEE L RD5E51ZW I, —H,
77w — AT, 26 OFERPEEE TRIET 205, ARtk & IR& ITHER
ETLH5E0H0 . BIERE X 0y g/ MWEEO RGN NE L Ziud Y, F I
FED 10 FLIN O FRFEIL G DIRPENIERRAE TlX 75.2 %, 7 7 7 — A M Tl 46.9 %,
77 FTHFETIT46.8% L 72> TN D D, LT2AS o TN FERIE % D L/ MR HLE (]
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VB ALY =)L (CLIX, M/MRIZEIT D cAMP 25 fRTHHRARY AT 7 —F
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F LT T —EBRORARY AN—BIIIH S4L. brRFY U A2 OFEANEA L, (/)
WEHENILEIND D, ZHUC XY I/ MRIZEIT D ADP a7 —57 2 77 % RUBE,
T RLF U bu Bl X HEES I S D Y, M RN AFE T S PDE3
b BRI PHLE S AL IR Oitiig 2 BT 5 2 & CIMEIRIEH 27~ 9 Zhb
DOYERIZ X0 44)], @B IRPAZERE B 1231 2 B MRS R I ) 2 B EMENGRD 5
AILTWZR D, 2D, FEDIFEMENNEEZE D BRI INHIN RS Hd S 19, F 72 fikfEsE 2

RYPHNCBT DBEEROT A Y » LGSR BN L R L7 T v & LGRS

e

BT 2A47F U AT, CLZBHIT A Y UL bl LT, IMzsmh (DAniE
A RBHIE 2 & T o LE R A X DY AT PEREIE T2 Z EDRS Tz, &
AT DIEFE Y A 7 % CLZ BETHBEICS . FARIC I PER 2 HIZ B LT b A D
RO LTS D, —J5 T, CLZ BHZIWCHER - B, S8I% ORIVER O HEBEE R 2
NEI 6.54%, 9.49%, 213%LHE SN TND D, 26 O0MERICKT 5 EITEA
XL MEIREMER B L OB EE IERICE S & an D, —RIIC—i ik Tl O REIR
TEH D, CLZ 2T I D2 GRVER S 2T 6o D, £ 7 ZEr s
R AT LT BRIRRBRIC IV T, CLZ IRAEED 5 BB O AR E /e LR & & HITHk
OiE 2 FIE LT EFI 2SR HaL 19, CLZ 2oy & 32 7 L & — IV O i 3FE Bz
THEENRINTND W, DLELDY, CLZ OLEMEZBE LI-REEEZRET 5 1
T, 2L OLMERREHOERIZIERE L EZZ 55,

CLZ DIENBIREIZE L C, KREEEIIRPAZEIER RO BE TR T 2 MFTCiL. CLZ iR
. MHE L0 LIRS AL, K9 3 FERIRRIC e PRI E L, RICHFICR# %
2Tt BB IOMEH 2 L CHRIE S 1, RN 11 RERTCL 4 BRSNS
EFARBIZET S 19, CLZ ORNENE T A —X OEEKMEEIIRE <. ZOLEER
1% 40-60 % & HEINTWNDH D, CLZ DEBAMESHIL 95 %Ll ET 1O, flw Nk

DA TIE, BRI B\ TR HE> C CLZ OBEHERS I 55 2 R 254



HEINTND 1, 72721 CLZ OIRNENREITERCHINIC L 2 BT Z iz vk s
TW5 M, —J5 CLZ DIENBIREIC RS 2K 1 & L CIEBHiERE D0 FEm 1),

PFHAZE DR T 50, 2L OERKRIIIZ , FFBICEIT 2R BEEL TV 5
EHEERLS LTS, CLZ ORBENTITEE D -7 1 L P450 (CYP)D A F-HEMNES G- LT
WA, FIZ CYP3A4 12 L Y dehydrocilostazol (OPC-13015)I2, CYP3A5 35 L U CYP2C19
IZ & » monohydroxycilostazol (OPC-13213)iZ {3 & 41 5 22V (Figure), OPC-13015 35 K Y

OPC-13213 OHLM/PHENFI1E CLZ Ll L T, FRFNH3 (ZB LU 13 2 Sh

'y anTD
N’ CH,CH,CH,CH,0

Cllostazol

YP2C19
CYP3A4
CYP3AS

(b\é 22)O

OPC-13326 OH OPC-13217

e a O
N g
N* CH,CH,CH,CH;, OH N"CH,CH,CH,CH,

OPC-13015 OH

OPC-13213

' sl o0
IiElmg‘ CHFEH?CH?CH?Q’CLJU M'Hich?ﬂHRCHEEHE
GhiEPELE :CLZ D 3 f5%) GhIEPERE :CLZ D 173 1)
Figure Metabolic pathway of cilostazol

Abbreviation: OPC-13015, dehydrocilostazol; OPC-13213, monohydroxycilostazol;
OPC-13217, 4-cis-hydroxycilostazol; OPC-13326, 4-hydroxycilostazol.



CYP D43 1FED 5 &, CYP2C19 X° CYP2D6, CYP2C9, CYP3AS ZFHIZIXEAR FEZRD

DT ZIDPFAET D, Z OMAG T-2RUC L 0 i H 5% OIRNEE~ D 3K
B, A ERISREBUMENENAE T D, CYP2CI9*2 X exon 5 D 681 % H O FED 7
T=V (GNTT= (AWERTLHZZ LKV AT T I RIBES &R L D,
F 72 CYP2C19*3 [ exon 4 D 636 T H DIEIED G 23 A NTERT 2 Z L1210 REMEIL
2 RUZFT 5 2, BARANIEBT D CYP2CI9%2 £ LN CYP2C19*3 OT L IVEEE X
ZNEI345%, 9.0%THY, a—HT T TlE, ZTNEN13.6%, 0% EHESINT
W5 B, ZOX DT CYP2CI9*2 1Tk, S ESEFRAFEICHE L TV D ER AR
THHDIZX L, CYP2CI9*3 IZHARANZIZ U & LB NIC IS L CRmBE I /77
THERBIGFESNTWD, 71 bR 7 HESE (PPIs)D%< 13 CYP2CI9 (2L
Rtz 21F b, A AT Z YV —)% CYP2C19 DIEMEA K L TV % poor metabolizer |2 ¢
5. L7254 . extensive metabolizer & Fbig U CIL R ITH 15 f5EfE & 700 29, £/
7 U OBREE #1E poor metabolizer TIEH 100% T 5 DIZxf L T, extensive metabolizer
TIE30 %A T THDLZEPWRINTEY D, AT T Y=L OMmMHPRE, 2RI
CYP2C19 DB FZ N % KT T, CYP345*3 % intron 3 @ 6986 & H D A 78 G I
BRAIDZELICEVATIA L TENOERZ 725 L CYP3AS EHEZREIED
B, CYP3A5S*3 OT VABHEIZREL TiX, AARATIZ780% THLDIZH L, 23—
TUTIHISS%E SNTEY , ZOBEIZAFENH D5 2, mEIGHos 7 el LA
I3 CYP3AS [Z XV #Hzx1T 5, BBMAEEICENT, BAEENMETLTHD
CYP3AS5*3/*3 BETIE % 7 1 U 5 AD AUC A CYP3AS*1 AT & IR L CHEIZHE L 2,
FTEMBAEEE IZB W THREBEORE R HE SN TND 30, FRAIEIRRIED N R~
JUid, I CYP2D6 36 LU CYP3A4/5 THRET S 2D 23 BEAERHE 2T CYP3AS D
BIRF LN RV OIEYBRBICHET L2 L3RS TN 3,

ZIH D CYP2CI9 ¥ LN CYP3A45 DB 2T LV CLZ DIRNENREDS B % 52 1
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B MEEZEEREICRT D CLZ DENEIBO BN AT 5 iR OB 2B

OV E S-SR E)- 7

CLZ DENEREOERMAERIRE <. @ AR T 2HMETE/ N T A — 2 DIEH)
FREUTH 40-60 % & HE SN TN D Y, CLZITENICB TS D N D, /MG
WD CYP IZ L DWIUREORHII & 0272 > TRV, —J7, CLZ OKE I TFhIC
BOWTHRMEZZ T L ZERRENTWDA, ZOFIBICI T 2 R Y R <
TA=ZOEHFBATEEL TV D LHELE SN TS, CLZIEEIC, CYP3A4IZLY
dehydrocilostazol (OPC-13015)(Z, CYP3AS 3 ZTFCYP2C19 |2 £ Y monohydroxy-
cilostazol (OPC-13213)IZAE 415 2020, fdH AIZF8 T OPC-13015 35 L UF OPC-
13213 & CLZ £ @ AUC HIEZZ TN 19%, 13% L RSN TEY 39, CYP3A4 BLO
CYP3AS/CYP2C19 |2 X 2 N Z L OREBHIREKIL CLZ ORFICB W TR E O E %
bz 5 LH5ishsd, —J. CYP2CI9 DEI5FZHIZ LY OPC-13015 35 LT OPC-
13213 © AUC 1322 T 5 Z L3 ST Y 3, RHEERE OBIE 28178 CLZ
DIRNEIREDE AR ZEBNCBRE L T\ 5D & S TW\Wb, £z, CLZ DEEREHIX
95 %L LT 1O PR A T R OFEEUTIR Y LT I CIUENR D Bz v D R
BB 0 O M IERIE R BT D CLZ ORNEIEIL, EARBE 0SBV TS
ANEFERDH D Z LR TFHESND, SBITEBEBRENMAE T RIEDGRRAFTHD
T2 A A& Ll UM IE RS T BRI T IS REV CLZ IR 43 Ar A3
o TWDARENED B 5,

Z 2 CAFETIIMEEREICB VT, CLZ DENEITED BN 5 BIGHER S

BEY RN ORBELZAL/NCTHZEA2HE L, CLZ B X O o M vh g
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H2E Ak

1-2-1 A L7-3kdE, 2k

CLZ DREITIFLAT O, SR A L7z,
CLZ (Toronto Research Chemicals Inc, Ontario, Canada)
OPC-13015 (Toronto Research Chemicals Inc, Ontario, Canada)
OPC-13213 (Toronto Research Chemicals Inc, Ontario, Canada)
CLZ-d11 (Toronto Research Chemicals Inc, Ontario, Canada)
Acetonitrile (LC/MS H) (Fujifilm Wako Chemicals, Osaka, Japan)
Methanol (LC/MS H) (Fujifilm Wako Chemicals, Osaka, Japan)
Formic acid (99%) (LC/MS H) (Fujifilm Wako Chemicals, Osaka, Japan)
Ammonium formate (4##%) (Fujifilm Wako Chemicals, Osaka, Japan)
L-z2>&—7"1IEX = A4 ] (Nissui, Pharmaceutical, Tokyo, Japan)
Oasis’"HLB 1 mL (30mg) Extraction Cartridges (Waters, Milford, MA, USA)

LT /NR L— 4 — CVE-200D %! (Eyela, Tokyo, Japan)

CLZ ORIFEITITLL T OfaR 2 1 L7,
LC #{& Prominence 20A (Shimadzu, Kyoto, Japan)
Pump: LC-20AD
Auto Sampler: SIL-20AC
Column oven: CTO-20A
Column Mightysil RP-18 MS (2.0 mm x 150 mm; Kanto Chemical, Tokyo, Japan)

MS #fE  API3200 Qtrap (SCIEX, Framingham, MA, USA)



DNA OFHITIFLL T O, FRE 26 Lz,
AMITEST EX-R&D (Medical & Biological Laboratories, Aichi, Japan)
RCLB (Medical & Biological Laboratories, Aichi, Japan)
A4 Y 7 a s — RIEFFL (Fujifilm Wako Chemicals, Osaka, Japan)
99.5% —# 7 —/LiddEREk (Fujifilm Wako Chemicals, Osaka, Japan)

/K (Fujifilm Wako Chemicals, Osaka, Japan)

PCR-RFLP {EIZITLA FOREE, s B AEH L7z,
RNase-free water (Takara, Tokyo, Japan)
10xPCR Gold buffer contains no MgCl, (Applied Biosystems, Waltham, MA, USA)
Gene Amp dNTP mix (Applied Biosystems, Waltham, MA, USA)
MgCl, solution (Applied Biosystems, Waltham, MA, USA)
Ampli Taq Gold (Applied Biosystems, Waltham, MA, USA)
Msp I (Nippon Gene, Tokyo, Japan)
10xM buffer (Nippon Gene, Tokyo, Japan)
Bam HI (Nippon Gene, Tokyo, Japan)

10xB buffer (Nippon Gene, Tokyo, Japan)

HERIKENTIILA T ORI, wam2 i L7,
MetaPhor™ 7 Jj &1 — A (Lonza Japan, Tokyo, Japan)
Tris-Borate-EDTA buffer 10xpowder pH8.3 (Takara, Tokyo, Japan)
20bp DNA Ladder (Takara, Tokyo, Japan)

6xLoading buffer (Takara, Tokyo, Japan)



10xLoading buffer (Takara, Tokyo, Japan)
Ethidium bromide (Takara, Tokyo, Japan)

E-graph AE-9000 (ATTO, Tokyo, Japan)

Real-time PCR {EITIZLA T O, B2 H L7,
RNase-free water (Takara, Tokyo, Japan)
20 X TagMan™ Genotyping Master Mix (Applied Biosystems, CA, USA)
2xTagMan™ Drug Metabolism Genotyping Assay (Applied Biosystems, CA, USA)

Applied Biosystems™ 7500 Real Time PCR system (Applied Biosystems, CA, USA)

1-2-2 WREE L RHE

2018 4 12 A 725 2020 4F 5 7 £ TIC/ AR A ER T o & — i EHI W T
EFEZEDZWIC TABE L. CLZ (7L Z—/L®0D $g, Otsuka Pharmaceutical Co., Ltd.,
Tokyo, Japan)Z iRl L. WFZENEIZOWT ORI 252 1T 7212, CEIZTREN G L
BEI0LEXGE Lz, BEYFZO H, FOMRl, (KE, CLZ 58
(mg/day). OFHIZE, CLZ IGIEBLGRE D MM ERE R EZE T IV TIZBE W THE LT,
¥, BRAMNEMEIILIT & L,

1) ftho> PDE [HEHK AL L T2 8

2) HEJEOBEEEREE (HEFRERINIEIE &; eGFR <30 mL/min/1.73 m?)%Z A L T\ 5

B

3) T-Bil > 2 mg/dL D HEF

Flo, KT VT I UIMIES ALB = 3.5 g/dL, BHEREREE % eGFR = 60ml/min/1.73 m?

L7,

10



AWFFEIE S ARG ER 2 — 6 KO RS RO sem R A Z B DK
REBTEE Lz, £/, IO~V UFES Q013410 H, 7404y, 7
FUN) ATHED &b, THRIRIIIEE] (201844 H 1 A1), TAZX%R LT 5%
EWFZEICBE T 2 PR RSt (2017452 A 28 H—IIERR) . T b7 A - BB T-AEAT
WF2eICBE9 2 Bl fast) (2017 4F 2 A 28 H—#SER) 8 X O [HNL R i RRBE o

Bl B FIEE ), TR RS IE MBS ) 20T LR L7,

1-2-3  CLZ 3 KX OMREMH o i i B oo I
CLZ 3 XL OB O MAFE IR EE 2 | BEWR $49% — AT LicmliRik s v~ s 77
T BT DRVEEHTEE (LC-MS/MSHZ CHIE L7z, Mgk, s A CoFEEH
FEEE (11 B2 D EFIRBISET 2 & S Tnd, HA% 4 B HLUBRICERL
7o A RRFD CLZ IRAT 12 ReRE L 72 R R 1k &2 EDTA-2K 288 iM A 12T
SmL £REL L7, WUREREU., 7272612 0ol (1,670 xg) % 15 50 MiFrv . Mt & gk
B LTz, 55N 7= ME % Figure 1-1 T7s L 7= Oasis® HLB cartridge (1mL/30mg) % /]

W BRI X 0 AR LT

11



Plasma sample 100 pL.

<+—— Add CLZ-d11 in 70 % acetonitrile (IS) (100 ng/mL) (50 pL)

<+——  Add water (100pL)

Vortex for 1 min at room temperature
Shake 500 rpm for 10 min at room temperature

Centrifuge 10,000 rpm for 5 min at 4 C

l

Load 200 p L to Oasis® HLB cartridge

<4—— Wash with 10 % methanol (1 mL)

<4— Wash with water (1 mL)

Elute with acetonitrile (500 pL)

l

Evaporation

l

Residue

l Reconstitute with mobile phase (100 pL)

Vortex for 1 min at room temperature
Shake 500 rpm for 10 min at room temperature

Centrifuge 10,000 rpm for 5 min at 4 C

l

Inject to LC/MS/MS system (10 pL)

Figure 1-1 Extraction procedure
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Table 1-1 {Z LC Z&ff:. Table 1-2 {2 LC @ gradient program, Table 1-3 |Z MS 54,

Figure 12 IZ& 7 DILFAEE L 7T T A M AR LT,

Table 1-1 LC instrument and conditions

Column Mightysil RP-18 MS

(2.0 mmx150 mm, 5 pm) (Kanto Chemical, Tokyo)

Column temperature 40 C
Mobile phase A: Acetonitrile/2 mM ammonium formate-0.1 % formic acid
(10:90, v/v)

B: Acetonitrile/’2 mM ammonium formate-0.1 % formic acid

(90:10, v/v)
Flow rate 0.2 mL/min
Inject volume 10 uL
Internal standard Cilostazol d-11

Table 1-2 LC gradient program

Time (min) % mobile phase B
0 30
1.0 30
2.0 60
7.5 60
7.5 30
15.0 30

13



Table 1-3 MS instrument and conditions

Mass spectrometer API3200 QTRAP (SCIEX, Framingham, MA)
Scan Type Multiple reaction monitoring (MRM)
Ionization mode Positive
Ion Source Turbo Spray
TEM (C) 500
IS Voltage (V) 5500
CUR (psi) 15
CAD (psi) 6
GS1 (psi) 50
GS2 (psi) 80
(A) CLZ

N-..___N

Vi

\N./

o
: ZT
=]

(B) OPC-13015

ZT
o]

N’? /\\/\/\
\N/ o P~

14



(C) OPC-13213

OH

Compound Precursor Ion (m/z) Product Ion (m/z)
CLZ 370.2 288.3

OPC-13015 368.2 286.3

OPC-13213 386.2 288.2

Figure 1-2 Tandem mass spectra and fragmentation patterns of the analytes.

1-2-4 %/ 2 DNA Ot
1A R BE A E R i Y o 7V K0 4G B vz Bk oy A VN2, 7/ A DNA & A
~A 7 A EX-R&D (Medical & Biological Laboratories, Aichi) % F VN TAHRAE I F MERK X

D4 L7z,

1-2-5  CYP2C19 {8512t & XL EBH O3
CYP2C19 BinFZM%, Biwh 2499% —HZH L7 PCR - Restriction fragment length
polymorphism (RFLP) {£(Z CTEMT L 72,
PCR S 1% RNase-free water 12.6 uL, 10xPCR buffer 5 L, dNTPs (2 mM) 5uL, MgCl,
(25 mM) 3 pL, % primer (10 uM) 2 uL 3 KO8 Taq polymerase (5 U/uL) 0.4 pL (2%} LT,
DNA i 20 uL #IREG LeE % 50ul & L7, HIpRE%SE. primer 35 X OV PCR &/ %

Table 1-4 B LT 1-5 TR LT,

15



Table 1-4 Restriction enzyme and primer in PCR for CYP2C19 genotyping

Restriction
Allele Primer Sequence
enzyme

Forward 5'-AATTACAACCAGAGCTTGGC-3'

*2 Msp 1
Reverse 5'-TATCACTTTCCATAAAAGCAAG-3'
Forward 5'-AACATCAGGATTGTAAGCAC-3'

*3 Bam HI
Reverse 5'-TCAGGGCTTGGTCAATATAG-3'

Table 1-5 PCR condition for CYP2C19 genotyping

Initial Final
Denaturation Annealing Extension
denaturation Extension
94 C 57 C 72 C
94 C 72 C
for 1 min for 1 min for 2 min
for 1 min for 5 min
(35 cycles) (35 cycles) (35 cycles)

&L 4L7Z PCR PEW) & Table 1-6 THARK Z 7R L7z RFLP RS Z A L, 37 C, 4 K§fH]
A Fa_X— b LT, KISHKIZHK LT loadingbuffer 10yl Z#¥M L, £&25uL D9 6
10 uL % 3 %7 Ha—RAF 2T 774 L 100 V, 40 SRESIKENI 21T -7, £ D%,
ethidium bromide T DNA % Yuft UERSMERIRSS 2R (E-graph AE-9000, ATTO, Tokyo, Japan)

T NEBE LT,
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Table 1-6 Composition for reaction solution in RFLP

PCR RNase- 10 x 10 x
Allele Msp 1 Bam HI
production free water M Buffer B Buffer
*2 10 pL 2.5 uL 1.5 uL 1 uL
*3 10 uL 2.5uL 1.5 uL 1 uL

RIGBE T AT (%1, *2, *)NTIEDE | I RERE (FI/*1, *1/%2, *1/%3)F L OV*]

FELRARE (*2/%2, ¥2/*3, *3/*)D 2 FEIZ 3 FE L 7=,
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1-2-6  CYP3A5 BAn+ SN & X G838 D /348

CYP345 Digfn 2%, BE# TagMan® genotyping assay (Applied Biosystems, CA,
USA)% iV 7z real-time PCR % 3% —¥ 28 5 U CHEMT L 7=,

DNA > 7 /UL, 20 ng/well & 725 KL 9 12 RNase-free water 2 W CTHATRGA L7,
SSHEIE TagMan™ Genotyping Master Mix 12.5 uL, TagMan™ Drug Metabolism Genotyping
Assay (TagMan probe assay ID:C 26201809 30) 1.25 pL #/RE L CHRE L=, AR L
DNA # > 7V 11.25 uL, KIS 13.75 uL &84 L. Applied Biosystems™ 7500 Real Time

PCR system {2 C PCR, fiftrz FEhi L7z, Y —~/LhA 7 U 7% % Table 1-7 IZ/R L

7
Table 1-7 PCR condition for CYP3A45 genotyping
AmpliTaq Gold Enzyme Activation PCR (50 cycles)
Hold Denature Anneal/Extend
10 min at 95 C 15secat92 C 90 sec at 60 C

MNREE L, BILFER (K, SNTEDE . * AL L O FFERARED 2 BRI

FHELT-,
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1-2-7  WEEHRHT

CLZ 5 X O oS 1L, (REMIER S & (mgkg) & O (C/D )EHEHL
CTRHE L7z, MR EICxH 5 CYP2CI9 38 X O CYP345 D&l 2RlT i &
% 5% % Mann-Whitney @ U FE & W TRGT A2 1T > 72, LC-MS/MS JIlEIEIZ £ 5 CLZ
B L ORI O ERIC I T 5 HBIREUT Pearson OFIBIRE & VTR L 72,
FRT OEME % e fifds X OVUAAEHEPRIC X R Lz, 245 O#EFHENTIZ EZR %

FAWTER L7, P<0.05 2 FHICEEE L,
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o3 HT MR

1-3-1  LC-MS/MS HIFEVEIC & % CLZ 33 L UM O St

LC-/MS/MS JITEIEIZ X D CLZ, OPC-13015 3 X OV OPC-13213 O E#r % Figure 1-3
IR LT, A RERRIE 5-1000 ng/mL OFPH T RAFRERRMEZ R LT, MEROHEBE%

% CLZ TR>0.998, OPC-13015 TR >0.999, OPC-13213 TR>0.998 ThH -7z,

(A) CLZ 14.0 -
“ 12.0 4
—
5 .2 10.0
N8 80 1
— @« 60 4
% :?» 0 y =0.014x + 0.003
o 2.0 R =0.998

0.0

0 200 400 600 800 1000
Plasma CLZ concentration (ng/mL)

(B) OPC-13015
12.0

10.0
8.0

6.0
40 y =0.018x +0.010
20 R =0.999

0.0

0 200 400 600 800 1000

Plasma OPC-13015 concentration
(ng/mL)

OPC-13015/CLZ d-11
Area ratio

(C) OPC-13213

- 8.0

< 60

1.2

QB8 40

Y s y=0.011x + 0.007
oL 20

o< R =0.998

LI) 0.0 T T T T 1

& 0 200 400 600 800 1000

Plasma OPC-13213 concentration
(ng/mL)
Figure 1-3  Calibration curves of cilostazol and its metabolites.
The linear regression was determined using Pearson’s correlation analysis.

Abbreviations: R, correlation coefficient; CLZ, cilostazol; OPC-13015, dehydrocilostazol;

OPC-13213, monohydroxycilostazol.
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1-3-2  LC-MS/MS JIEED CLZ 38 X OB OREEE 8 KL OV

LC-MS/MS HIEVEIZHIT 5 CLZ B X ORI ORI L OE % Table 1-8 1278 L
Teo FEEDOHTEALN I KO AT BAL 288 1 CLZ 75 98.4-110.4 %, OPC-13015 73
92.8-105.7 %, OPC-13213 7% 99.7-104.6 % CTd > 7=, HED /3 HT AL IS L OV #T AL
[HZ58h 13 CLZ 73 0.3-16.1 %, OPC-13015 75 0.2-12.6 %, OPC-13213 78 0.3-12.7 % Td >
7. AR LC-MS/MS JIEETH LAV AEE R JOE L, 3N R S

(PMDA)E L UKE A L ERGL R (FDAYDH A KT A v 4MT@AE LTz,
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Table 1-8 Intra- and inter-assay precisions and accuracies of cilostazol and its metabolites in human plasma

Sample Theoretical Intra-assay (n =5) Inter-assay (n = 3)

Analytes Value (ng/mL) Mean + SD Accuracy (%) CV (%) Mean + SD Accuracy (%) CV (%)

CLZ 10 10.1+1.6 100.8 16.1 10.5+1.1 104.5 10.6
25 264 +2.8 15.8 10.5 27.6+1.3 110.4 4.6
400 397+ 8.9 99.3 2.2 394+49 98.4 1.3
750 752 +4.5 100.2 0.6 753 £2.3 100.4 0.3

OPC-13015 10 9.3+0.74 92.8 8.0 9.8+0.6 98.0 6.0
25 249 +3.1 99.6 12.6 26.4+2.0 105.7 7.7
400 406 £ 9.5 101.4 2.3 399+7.5 99.7 1.9
750 747+ 4.9 99.6 0.7 751+4.0 100.1 0.5

OPC-13213 10 10.1+1.2 101.0 12.0 10.5+0.8 104.6 7.3
25 249 +3.2 99.8 12.7 25.1+2.7 100.4 10.8
400 400 + 8.5 100.0 2.1 399 +4.2 99.7 1.0
750 750 £4.3 100.0 0.6 751+2.1 100.1 0.3
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1-3-3 BENE

CLZ \Z X A 1RIERAEEE D B 75 5% Table 1-9 ([Z/Rx L7~ MIET7 /LT I O JE

13 4.1 g/dL T, K7 VT I VMIEN 1| ZICBWTRD b, £ HER RS &

OFPAEIE 75 mI/min/1.73 m2 T, BHEREIK FIX 3 &I2BW\W T

R BT,

Table 1-9 Demographics of patients at the start of the study.

Characteristics

Number or median (interquartile range)

Number of patients, male/female
Age (years)
Body weight (kg)
Body mass index (kg/m?)
Total protein (TP) (g/dL)
Serum albumin (ALB) (g/dL)
Serum creatinine (Scr) (mg/dL)
Estimated glomerular filtration rate (eGFR)
Blood urea nitrogen (BUN) (mg/dL)
Total bilirubin (T-Bil) (mg/dL)
Aspartate aminotransferase (AST) (IU/L)
Alanine aminotransferase (ALT) (IU/L)
Systolic blood pressure (SBP) (mmHg)
Diastolic blood pressure (DBP) (mmHg)
Pulse rates (bpm)
Concomitant medication, n (%)
Aspirin
Clopidogrel
Statin
Proton pump inhibitors (PPIs)
Lansoprazole
Esomeprazole
Omeprazole
Vonoprazan

Antihypertensive

Angiotensin 2 receptor blockers (ARB)

23

30, 22/8
71 (66-80)
60 (49-67)
23.3(20.0-24.9)
6.9 (6.7-7.3)
4.1(3.9-4.3)
0.71 (0.63-0.85)
75 (64-85)
14.0 (12.4-17.4)
0.76 (0.52-0.96)
21 (19-24)
17 (12-23)
144 (134-164)
81 (72-90)
75 (66-80)

6 (20.0)
2(6.7)
15 (50.0)
25 (83.3)
10
11
1
3
11 (36.7)
2



Calcium blockers

Beta-blockers

Dates are expressed as the median with interquartile range in parentheses.

CYP2C19 ¥ X T CYP345 @ Genotype 5747 Z Table 1-10 (278 L7z, CYP2C19*1 B X O
*] FERA BEOFNEIXZINZEI 70.0 %L LT30.0 % ThH o7z, [FERIZ CYP345*] 3 &

U*3/%3 OEIGIE 433 %B LY 56.7 % Th-o7-, ZiLbH D genotype 774f 1L, Hardy-

Weinberg 2> Tz,

Table 1-10  Genotypes and allele frequencies for CYP2C19 and CYP3AS5

Gene Polymorphisms Genotype Frequency (%)  Allele frequency

CYP2C19%*2 681G>A GG 11 (36.7) p=0.633
GA 16 (53.3) q=0.367
AA 3(10.0)

CYP2C19*3 636G>A GG 21 (70.0) p=0.817
GA 7 (23.3) q=0.183
AA 2 (6.7)

CYP3A45*3 6986A>G AA 2 (6.7) p=0.250
AG 11 (36.7) q=0.750
GG 17 (56.7)

Polymorphisms of CYP2C19*2, *3 and CYP3A45*3 genes were detected using PCR-RFLP and

real-time PCR, respectively. All genotype frequencies were found to be consistent with Hardy-

Weinberg equilibrium.
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1-3-4  ExREEOmIETRE, EH L CLZ L DRk

Table 1-11 |2, BXIGUHEH O CLZ I TOREW O MAEHIRE, R#EmE CLZ L DR
JEH % | Figure 1-4 1Z CLZ & &A@ o e iRE O BE A R Lz, G OPC-13015
FBELUNOPC-13213 @ CLZ 12T HIREITENZEN 37.8%IB LN 13.9% ThHh o7z, F

72 CLZ L B oM EEICB W CHBEREDHBEZ R LT (P<0.001),

Table 1-11 Plasma concentrations of cilostazol and its metabolites in patients with cerebral

infarction.
Number of patients 30
CLZ C/D ratio (umol/L per mg/kg) 0.711 (0.497-0.984)
OPC-13015 C/D ratio (umol/L per mg/kg) 0.270 (0.193-0.341)
OPC-13213 C/D ratio (umol/L per mg/kg) 0.091 (0.075-0.120)
OPC13015/CLZ concentration ratio 0.378 (0.317-0.511)
OPC-13213/CLZ concentration ratio 0.139 (0.096-0.167)

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the cilostazol dose per body weight (C/D ratio). Data are
expressed as the median with interquartile range in parentheses.

Abbreviations: OPC-13015, dehydrocilostazol; OPC-13213, monohydroxycilostazol.
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(A) y =0.252x + 0.293
R =0.690
1.80 - P<0.001
1.60 -
1.40 -
1.20 -
1.00 -
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020 {® g

0.00 T T 1
0.00 2.00 4.00 6.00
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Plasma OPC-13015 concentration

Plasma cilostazol concentration
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(B)

Plasma OPC-13213 concentration

(umol/L)
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y =0.0828x + 0.106
R =0.682
] P <0.001

0.00 2.00 4.00 6.00

Plasma cilostazol concentration

(umol/L)

Figure 1-4 Relationships between plasma concentrations of cilostazol and OPC-13015 (A), or

OPC-13213 (B) in patients with cerebral infarction.

Correlations between plasma concentrations of cilostazol (CLZ), dehydrocilostazol (OPC-13015),

and monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation coefficient

analysis.
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1-3-5  RHIEER OE(E 28 & Mg PR A & OB

CYP2C19 3 X Y CYP345 Dfn 128 & b L O & CLZ o M
FEL & ORSE % Table 1-12 1278 L7z,

CYP2C19 D*] fRAREL *1 FERATEL DT CLZ B X OREHP O MBETIREICHE
IO LN oo, MR RELIZE L CH MR TR~ bR > T,

CYP3A5*] (RAREIZHIT D OPC-13213 @ C/D bk, *1 FJECRARE & bhi L C @y i)
2 o7 (P=0.082), F7-1m4E OPC-13015/CLZ #EEEELIZ. *1 IRARFCRB W THEIC

B %A~ L= (P=0.002),
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Table 1-12  Influence of CYP2C19 and CYP3A45 genotypes on plasma concentrations of cilostazol and its metabolites in patients with cerebral
infarction.
CYP2C19 genotype CYP3A45 genotype
All
*] carrier *] non-carrier P *] carrier *] non-carrier P
Number of patients 30 21 9 13 17
CLZ C/D ratio 0.711 0.738 0.491 0.736 0.643
0.209 0.133
(umol/L per mg/kg) (0.497-0.984)  (0.558-0.991) (0.418-0.736) (0.574-1.12) (0.450-0.801)
OPC-13015 C/D ratio 0.270 0.280 0.266 0.266 0.283
0.603 0.403
(umol/L per mg/kg) (0.194-0.342)  (0.190-0.375) (0.218-0.277) (0.190-0.280) (0.195-0.367)
OPC-13213 C/D ratio 0.091 0.092 0.089 0.104 0.081
0.874 0.0824
(umol/L per mg/kg) (0.075-0.120)  (0.076-0.118) (0.074-0.128) (0.087-0.128) (0.056-0.102)
OPC-13015/CLZ 0.378 0.343 0.515 0.318 0.482
0.141 0.00157
concentration ratio (0.317-0.511) (0.317-0.459) (0.372-0.612) (0.289-0.343) (0.383-0.541)
OPC-13213/CLZ 0.139 0.138 0.166 0.157 0.138
0.469 0.770

concentration ratio

(0.096-0.167)

(0.100-0.163)

(0.093-0.186)

(0.095-0.167)

(0.100-0.166)

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose plasma concentration adjusted with the CLZ dose per
body weight (C/D ratio). Data are expressed as the median with interquartile range in parentheses. The influences of CYP phenotypes on plasma

concentrations of CLZ and its metabolites were tested using the Mann-Whitney U test (* P < 0.05). CYP2C19*] carrier and non-carrier mean
28



carriers having at least one of CYP2C19*] allele (*1/*1, *1/*2, and *1/*3) and the others (*2/*2, *2/*3, and *3/*3), respectively. CYP345*] carrier
and non-carrier mean carriers having CYP3A45*1/*1 or *1/*3, and CYP3A5*3/*3, respectively.

Abbreviations: OPC-13015, dehydrocilostazol; OPC-13213, monohydroxycilostazol
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1-3-6  CYP2C19 BHLEHMFHEEIZR T 5, IR OB -2 & g TR & o
5B

BEEDOIL TV T TN AT T — v s a e R L VED CYP2CI9
DIEMEFRERHRE STV D BOBERIZ FH L TV D EBED 23 4 F 4TV (Table
1-9), 2T, ¥T0HEE 23 4 LIEDHBEE 74 L ORI TD, CLZ BLORH D
MAEFEE . R & CLZ O MR LD % Table 1-13 (2R Lz, WICHFHE
FIZBIT 282 & iR, AP RE L & DRSE % Table 1-14 127 L7,

CYP2C19 FHESEOEATRE & JEOFHRE L DT, CLZ 6 L OB o mAE P iREE . M4k
HHIR S LRI 2213 A B IR Do T2,

CYP2C19 O*] RARE L *1 FFAHEL O T CLZ 3 XL OREHW O MBI, f
HREEEIC B IER D b o T,

—J7. CYP3A5*] (RAREIZI T D CLZ 38 LV OPC-13213 @ C/D bk, *1 FERAREE
el U CEVMERANZH W (P=0.060), F 721 8EH OPC-13015/CLZ 2 i3 B IR E %

R L7 (P=0.011),
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Table 1-13  Differences in the plasma concentrations of cilostazol and its metabolites

between patients co-administered with and without CYP2C19 inhibitors.

CYP2C19 inhibitor
with without P

Number of patients 23 7
CLZ C/D ratio 0.643 0.738

0.886
(umol/L per mg/kg) (0.471-1.02) (0.654-0.817)
OPC-13015 C/D ratio 0.256 0.367

0.0598
(umol/L per mg/kg) (0.187-0.295) (0.264-0.413)
OPC-13213 C/D ratio 0.092 0.083 0.883
(umol/L per mg/kg) (0.072-0.123) (0.075-0.112) .
OPC-13015/CLZ 0.372 0.500 0.100
concentration ratio (0.296-0.459) (0.413-0.528) .
OPC-13213/CLZ 0.142 0.138

0.999

concentration ratio

(0.098-0.167)

(0.113-0.159)

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Data are
expressed as the median with interquartile range in parentheses. The influences of
coadministration with CYP2C19 inhibitors on plasma concentrations of CLZ and its metabolites
were tested using the Mann-Whitney U test.

Abbreviations: OPC-13015, dehydrocilostazol; OPC-13213, monohydroxycilostazol
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Table 1-14 Influence of CYP2C19 and CYP3A5 genotypes on plasma concentrations of cilostazol and its metabolites in patients with concomitant

use of lansoprazole, esomeprazole, omeprazole, and clopidogrel.

CYP2C19 genotype CYP3A45 genotype
All
*] carrier *] non-carrier P *] carrier *] non-carrier P

Number of patients 23 15 8 12 11
CLZ C/D ratio 0.643 0.643 0.590 0.849 0.491

0.548 0.0595
(umol/L per mg/kg) (0.471-1.02) (0.520-1.02) (0.419-0.850) (0.605-1.13) (0.435-0.722)
OPC-13015 C/D ratio 0.256 0.235 0.270 0.270 0.256

0.651 0.735
(umol/L per mg/kg) (0.187-0.295) (0.176-0.295) (0.247-0.286) (0.188-0.296) (0.181-0.295)
OPC-13213 C/D ratio 0.092 0.092 0.100 0.108 0.064

0.975 0.0595
(umol/L per mg/kg) (0.072-0.123) (0.072-0.111) (0.074-0.128) (0.089-0.128) (0.054-0.100)
OPC-13015/CLZ 0.372 0.334 0.453 0.309 0.458

0.138 0.0106
concentration ratio (0.296-0.459) (0.296-0.412) (0.351-0.619) (0.288-0.347) (0.378-0.566)
OPC-13213/CLZ 0.142 0.142 0.147 0.160 0.127

0.771 0.689

concentration ratio

(0.098-0.167)

(0.102-0.164)

(0.092-0.178)

(0.095-0.169)

(0.111-0.155)

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose plasma concentration adjusted with the CLZ dose per
body weight (C/D ratio). Data are expressed as the median with interquartile range in parentheses. The influences of CYP phenotypes on plasma

concentrations of CLZ and its metabolites were tested using the Mann-Whitney U test (* P <0.05). CYP2CI19*] carrier and non-carrier mean
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carriers having at least one of CYP2C19*] allele (*1/*1, *1/*2, and *1/*3) and the others (*2/*2, *2/*3, and *3/*3), respectively. CYP345*] carrier
and non-carrier mean carriers having CYP3A45*1/*1 or *1/*3, and CYP3A5*3/*3, respectively.

Abbreviations: OPC-13015, dehydrocilostazol; OPC-13213, monohydroxycilostazol.
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ZINZEH Figure 1-5 B XV 1-6 12, Ser B L UYBUN & OBE % Z 1240 Figure 1-7 15 &
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ﬂfcﬁz)") 71::0
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Figure 1-5 Relationships between serum ALB and plasma concentrations of CLZ (A), OPC-
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13015 (B), or OPC-13213 (C) in patients with cerebral infarction.

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Correlations
between serum albumin (ALB) and plasma concentrations of CLZ, dehydrocilostazol (OPC-

13015), or monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation

coefficient analysis.
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Figure 1-6 Relationships between TP and plasma concentrations of CLZ (A), OPC-13015 (B),

or OPC-13213 (C) in patients with cerebral infarction.

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Correlations
between total protein (TP) and plasma concentrations of CLZ, dehydrocilostazol (OPC-13015),
or monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation coefficient

analysis.
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Figure 1-7

(B), or OPC-13213 (C) in patients with cerebral infarction.

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Correlations
between serum creatinine (Scr) and plasma concentrations of CLZ, dehydrocilostazol (OPC-

13015), or monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation
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coefficient analysis.
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Figure 1-8 Relationships between BUN and plasma concentrations of CLZ (A), OPC-13015
(B), or OPC-13213 (C) in patients with cerebral infarction.

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Correlations
between blood urea nitrogen (BUN) and plasma concentrations of CLZ, dehydrocilostazol (OPC-

13015), or monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation
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Figure 1-9 Relationships between T-Bil and plasma concentrations of CLZ (A), OPC-13015
(B), or OPC-13213 (C) in patients with cerebral infarction.

Plasma concentrations of cilostazol (CLZ) and its metabolites were evaluated as the predose
plasma concentration adjusted with the CLZ dose per body weight (C/D ratio). Correlations
between total bilirubin (T-Bil) and plasma concentrations of CLZ, dehydrocilostazol (OPC-

13015), or monohydroxycilostazol (OPC-13213) were tested by Spearman's rank correlation
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Table 2-1 Influence of CYP2C19 and CYP3A45 genotypes on cardiovascular effects in patients with cerebral infarction.

All CYP2C1I9 genotype CYP3A5 genotype
P *] carrier *] non-carrier P *] carrier *] non-carrier P
Number of patients 30 - 21 9 13 17
SBP at the baseline 144 139 150 156 139
- 0.287 0.429
(mmHg) (134-164) (128-164) (140-163) (137-164) (133-159)
Changes in SBP -11 -11 -7 -11 -7
0.006 0.803 0.414
(mmHg) (-19-1) (-15-1) (-19-0) (-29-0) (-15-2)
DBP at the baseline 81 80 88 84 80
- 0.342 0.503
(mmHg) (72-90) (72-87) (72-94) (72-94) (72-87)
Changes in DBP -7 -7 -9 -10 -6
0.004 0.982 0.414
(mmHg) (-13-3) (-13-2) (-10-4) (-13-0) (-13-4)
Pulse rate at the 75 74 77 74 75
- 0.330 0.285
baseline (bpm) (66-80) (66-78) (68-83) (65-77) (68-80)
Change in pulse rates 12 14 10 14 12
<0.001 0.188 0.883
(bpm) (7-18) (8-18) (5-15) (6-17) (8-18)

Data are expressed as the median with interquartile range in parentheses. Changes in SBP, DBP, and pulse rate from the baseline values
were compared by the Wilcoxon signed-rank test. The influences of CYP phenotypes on the cardiovascular effect were tested using the

Mann-Whitney U test. CYP2C19*] carrier and non-carrier mean carriers having at least one of CYP2C19*] allele (*1/*1, *1/*2, and
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*1/%3) and the others (*2/*2, *2/*3, and *3/*3), respectively. CYP3A45*1 carrier and non-carrier mean carriers having CYP3A45*1/*1 or
*1/*3, and CYP3A45%*3/*3, respectively.

Abbreviations: SBP, Systolic blood pressure; DBP, Diastolic blood pressure.
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Figure 2-1 Relationships between changes in SBP and plasma concentrations of CLZ (A),
OPC-13015 (B), OPC-13213 (C), and the amount of total potency-adjusted pharmacologically
active moieties (D).

The amount of total potency-adjusted pharmacologically active moieties was calculated as the

sum of the plasma molar concentration of [cilostazol (CLZ) + dehydrocilostazol (OPC-13015) %3
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+ monohydroxycilostazol (OPC-13213) x1/3]. Correlations between changes in systolic blood
pressure (SBP) and the plasma concentrations of CLZ and its metabolites were tested by

Spearman's rank correlation coefficient analysis.
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Figure 2-2 Relationships between changes in DBP and plasma concentrations of CLZ (A),
OPC-13015 (B), OPC-13213 (C), and the amount of total potency-adjusted pharmacologically

active moieties (D).
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The amount of total potency-adjusted pharmacologically active moieties was calculated as the
sum of the plasma molar concentration of [cilostazol (CLZ) + dehydrocilostazol (OPC-13015) x3
+ monohydroxycilostazol (OPC-13213) x1/3]. Correlations between changes in diastolic blood
pressure (DBP) and the plasma concentrations of CLZ and its metabolites were tested by

Spearman's rank correlation coefficient analysis.
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Figure 2-3 Relationships between changes in pulse rate and plasma concentrations of CLZ
(A), OPC-13015 (B), OPC-13213 (C), and the amount of total potency-adjusted
pharmacologically active moieties (D).

The amount of total potency-adjusted pharmacologically active moieties was calculated as the
sum of the plasma molar concentration of [cilostazol (CLZ) + dehydrocilostazol (OPC-13015) %3
+ monohydroxycilostazol (OPC-13213) x1/3]. Correlations between changes in pulse rate and the
plasma concentrations of CLZ and its metabolites were tested by Spearman's rank correlation

coefficient analysis.

53



2-3-4 B TEROMER L OWRH OZ &N 54 5 8
CYP2C19 33 XX CYP345 DEfnZM oM ER X W OZEENZ 33 % 2% Table
2-1 [Z/R LTz, CYP2CI9 B XN CYP345 T2 Digfs 8 L i E., kD2 E) & D

(ZBREMEITRRD b o Tz,

2-3-5 AR OLEE) & MRS S & o

AR DZEE & ALB 35 XN TP & OZNZ DB % Figure 2-4 |2, Scr 38 XL OV BUN &
DENLNDEEE % Figure 2-5 (2, T-Bil & DES# % Figure 2-6 (278 L7,

IR DOZEE & ALB B XN TP & ORI TENEIHEBARRIIA SN h o T,

IR DZEE) & Ser & D TENZIVHBIBIRITFED S o 7o kA D2 E) & BUN
EWTHE TR OOWAEBENRA LI (R=0.352 P=0.0567),

AkF D ZEE) & T-Bil & OFNAHBIBIFRIZA b o T,

54



(A) (B)

30 - 30 1
— — o
E 25 °® o ® E 25 1 P o
= 20 A .. = 20 A o ®
g bt ° 3 °
S 15 A o o0 ¢ = 151 0 &
£ 10 .:' L £ 10 °°,
S . LS.
8 51 0. L J ® 8 51 ‘. ‘.
8‘ 0 8_ 0 T T .I T 1
c T . T T 1 C
e £30 35 40 45 50 S 50 60 70 80 9.0 100
(@] [@))
c [
S -10 S -10 -
@) o

-15 A o T o

220 - -20 -

ALB (g/dL) TP (g/dL)

Figure 2-4 Relationships between changes in pulse rate and ALB (A) and TP (B).
Correlations between changes in pulse rate and serum albumin (ALB) and total protein (TP) were

tested by Spearman's rank correlation coefficient analysis.
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Figure 2-5 Relationships between changes in pulse rate and Scr (A) and BUN (B).
Correlations between changes in pulse rate and serum creatinine (Scr) and blood urea nitrogen

(BUN) were tested by Spearman's rank correlation coefficient analysis.
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Figure 2-6 Relationships between changes in pulse rate and T-Bil.
Correlations between changes in pulse rate and total bilirubin (T-Bil) was tested by Spearman's

rank correlation coefficient analysis.
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Figure 2-7 Relationships between changes in pulse rate and pulse rate
at the start of the therapy.
Correlations between changes in pulse rate and pulse rate at the start of the therapy was tested by

Spearman's rank correlation coefficient analysis.
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Table 2-2  Factors influencing the changes in pulse rate in multiple regression analysis

Dependent variable Factor Unstandardized coefficients Standardized t P VIF
B (95 % CI) SE coefficients
p
Change in pulse rates  Intercept -23.9 18.4 -1.30 0.205
(-61.7-13.9)
Amount of total potency- 1.69 0.661 0.433 2.55 0.0168 1.06
adjusted active moiety (0.330-3.05)
ALB 6.32 4.51 0.237 1.40 0.173 1.06
(-2.96-15.6)
Scr 1.74 6.16 0.0466 0.282 0.780 1.01
(-10.9-14.4)

The adjusted coefficient of determination (R?) was 0.219.
Change in pulse rates = 1.69 x [Amount of total potency-adjusted active moiety].
Abbreviations: B, partial regression coefficient; 3, standardized partial regression coefficient; VIF, variance inflation factor; SE, standard error; CI,

confidence interval; R2, coefficient of determination.

60



Table 2-3  Factors influencing the changes in pulse rate in multiple regression analysis

Dependent variable Factor Unstandardized coefficients Standardized t P VIF
B (95 % CI) SE coefficients
p
Change in pulse rates  Intercept 21.0 9.57 2.20 0.0369
(1.38-40.7)
Pulse rates at Day 0 -0.413 0.118 -0.480 -3.50 0.00168 1.02

(-0.656--0.171)

BUN 0.847 0.281 0.415 3.02 0.00562 1.03
(0.270-1.424)

Plasma concentration of 9.81 2.94 0.454 3.33 0.00260 1.01

OPC-13015 (3.76-15.9)

The adjusted coefficient of determination (R?) was 0.555.
Change in pulse rates = 21.0 — 0.413 x [Pulse rate at Day 0] + 0.847 x [BUN] +9.81 x [Plasma concentration of OPC-13015].
Abbreviations: B, partial regression coefficient; 3, standardized partial regression coefficient; VIF, variance inflation factor; SE, standard error; CI,

confidence interval; R2, coefficient of determination.
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