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CCTHEHRINLPE Y ZREVHBICER., K114 ICBXRERT. EF1EDA  bUF Yy
arvTIE, BEZOT—F V77NV —THPRRILEINTPPBERENT WS, £ ITITEICBIT
BEEWPRELGERE LTHEET 5.

X 11-4 1, 1998 4EiZ JAMA \CHE&E S N KB B 2EHEH TAR LZBEHDO X ¥ 75 )
YADMEAEFTLOBDTHE., ARLIZEZD) L 6.7 BPEDEELZEMERICL A0 0T
hhH, F0OHIHEIFFMLH D032 %, EREZBERETY) LHIEFH20 5N, BEFH
1LAANEVn)ZEIZRY), &XOBEDL BTV 6L EV) T EZRAB, #2T, 77—<3
J2ATFAT7ARHEVLEILICED, THIVoBIER AR, FEMERICHE) BENEEY
ﬁf%:&ﬁf%%@THQWWtwa:aﬁcmMS7—#77?»—7%E®—O®Eﬁk
o7,

BRI EN, 77—V AT A7 AT =727 ) I 7 ADERIFIEELTWA,
CIOMS 7 —% V77 V—7TidfE4 DBB/OTIZ, WTOEFEEL 2o/, VR—-PDEIEI
BROENTWD, HARGERE L DITRT.

Pharmacogenetics: The study of interindividual variations in DNA sequence related to drug
disposition (pharmacokinetics) or drug action (pharmacodynamics) that can influence clinical
response.

REREE  BYRICHICREL 520 2BOEE) (EYHE) LEOER ENh%) CB/R
$ 5 DNA BF| DB NE/ N T Y & ORFZE.

Pharmacogenomics: Application of genomic technologies to elucidate disease susceptibility, drug
discovery, phafmacological function, drug disposition and therapeutic response.

7 LERE L BREN, EoRR, EEER, £AEE, EYCETBET L0007/
LI OIH.

Incidence of Adverse Drug Reactions in Hospitalized Patients:
A Meta-analysis of Prospective Studies

* Incidence of serious ADRs: 6.7% (95%CI: 5.2-8.2%)
Incidence of fatal ADRs : 0.32% (0.23-0.41%)

* Serious ADRs: 2,216,000 (1,721,000-2,711,000)
Fatal ADRs : 106,000 (76,000-137,000)

* Fourth or sixth leading cause of death

Lazarou J, Pomerance BH. JAMA 1998; 279(15): 1200-5

11-4 ARBEICBTIERTO4 KWL 6 LIBRICKS.
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T, BAREO [EEEERE] L 7/ 288 3T TEHROERETHTHAVLATY
ImHEETHY, ThrtBwi. F/-, pharmacogenomics (77 LBEBE) OFRT, TUv¥—35
4 ¥ TR L7z drug disposition ({fAZ88)) &, therapeutic response (FEWRIEM) D2 20H
iEid, pharmacogenetics (RHEBEE) OBRICFTIND2200FEFLRALTHY,
pharmacogenomics % pharmacogenetics 2 & & D EWHETH L Z LICEE I N,

DT, MEOBERLDY, W20y 712D #HT 5,

11-3

HIBFEFIRE L NNS

Number Needed to Screen (NNS) i, % 10 EQOEAFIFFOECTCL AHETH S, &
HIE{ZFAME (pharmacogenetic test: PG-test) DR, RFMEH2#E2 5 LT, NNSO
N — A & 72 5 Number Needed to Treat (NNT) ZHHTHY, FRELDIZIITEILTH
ZI. .

PG-test [ZEAIAYIZI:, BEHEZBINL LEZAZ ) —= v T 572D E RSB ZF 04
DHEFRMELELTH A, 2F 0, BEHAVS TV B ERREICP b 5 EHEEEN 2 ME
HPGtest 2 TIHEAH, 77-vIVxhT 47X, EBOBR, BEO=—X, BEFER
FTHWEOBERREIZIEDL ) 2R BEE 2 5P TFRUL TV ZEVEETHS.

11-3-1 Number Needed to Treat (NNT)

9, NNT250FHHAL LS. m¥F Y A& T {ER (evidence-based medicine: EBM) O
FTHR SN [FROKE S (effect size) 2H O DTIRETH L. KRELEFIHL RSN
B, NNTEZFDEETERAELIWVESS,

ZZTE, 1983 EL LW S ENT TREEMADEKRLE %ii%blﬁ*b 7 Physicians’

Health Study (PHS) TOBHETAEY Y &2FlIzED, WS bLHEFTL 774 LTH11-512
RV ZRETAEY Y TUHIEED L RTFHITELDPE) POBRKREBRTH L. 77 €K
#S1HANTEEMT200 MICUOHBEESRI S, TAYY VEGERTEREAT120 AiZZEo
fz. R=AFA4 Y- VAZELTTITERBEI1ITFTDO200T2%, TAEY YED)ZAIE
12%E%5. ZOTF—FI3EAORTRAINS,

[#ExF 1) A 7 A ] (absolute risk reduction: ARR) 1%, 2 %25 1.2 % %5725 DT 0.8 %.

[#8xF1) R 734 ] (relative risk reduction: RRR) 1%, 0.8 # 2.0 TElo72bDT40%. #9¢
B, BBELLTIEEILTD [40%HRA L] LBORBFD [b] 22 TLEFVA
LETH5b.

[V A7 ] (risk ratio: RR) ZHAIZ 1.2 % 2.0 TElo 725 DT [60 il L] &k 5,
2B, (A7 & THY A7) (relative risk: RR) & [R%THh, HEOWIEL, BHAL
b RRTH5.
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Number Needed to Treat (NNT)

{51) PHS (1989) Zmodify S4ERID
DEHEE YRS (HEER)

FAREYLE 15N 1208 12%  150A 1.5%
IS5 HEBE 15A 2008 20%  130A 1.3%

1. 8HVRIELD : 0.8% (2.0-1.2)
(Absolute Risk Reduction: ARR) == [0.8%5 L7121

2. HXURORD : 40% (0.8/2.0)
(Relative Risk Reduction: RRR) =T40%% @A L7=]

3. YR 1 609 (1.2/2.0)
(Relative Risk:RR) == [609%(ZE L1711
4, NNT : 125 A (100/0.8)

(1/ARR)=p [HEINDHIEEEFHT57-0IT125 ABE ]
M2s Al 5L THEI ABINS)
*HEEZ =+ [500A(100/0.)IC|ELTHEINRERETS)

5. 4vXH : 0.6 (120x9800)/(200x9880)

11-5 NNT O

NHORZDLNIF LIERT LROR 2 ERAECfFo TIRET 5. TAE) Y ORRCHHR
LEWARRRR M 259, 0L RBELEH LT, EMORSE/ N — ik
2 TLBLWIFFEL HBD. 1FHE [0 )| EMPLBEER, SATAP Ao EREFIT S
&I h, FITEIHENDY, NNTTH5.

NNT (X ARR D%, 2T 100+ 0.8=125. T 12532 BEHRLTWwAERE W) &
() TANLCHBEELZTFHTEH010, L IZ5ALE] LWHIZLTHE, mHICWI &
[125 NS LTI ABH»A] LW ERE, ZORBRFEEINITAOLHRWHEDOTH 5.

FMLEICEEFEROEBRTELD, TITIHEBT .

CONNT R FHOGE,PLE-a 2T N Thh EEDTAE) Y - AFTALIUEARTT 4
T AR IOFHEEMNE LIBRRRTHE, RVFA7 - ARV POENEFE-72, L0
bH )T VEIEK 11-6 IZRT.

TGEEEIT 60 %o, EIGEBII4A0BLEL TS, 2H)vo7F—2 i LiIFLITALNS
bDTHE, TZTARRBT I NI LDBRI T 47 - ANV PNTCYRAZTRBEVDT, HxfF
I (absolute benefit increase: ABI) & &I TS, NNT 2 RKDTABL L, 0655 04 5]
WT 02745, 1+05=5A, 2%1 [5 A5 LT 1 AKLERNSH-72] L% D, NNT
BAAEWIEE LS, NNTH1LEE, BETALLTEFOACEREHLEVW)Z L TH A,

CZTIADLDOERIATINZ 1,000 HETE, EXAPEFED1LAPRET SHI2IT4ANLE
blFESs, 1,000HX 5T, 5000 o T1IAREREHLEV) I LD S,

I, BRBBEECEABEETY) [HBIERREL] (incremental cost-effective ratio:
ICER, 7AH—¢Hahzd) LALZLEERL TS, Z 0B TIX ICER = 5,000 H/one
event gained |27 5,

B2 [+ v AH] (odds ratio: OR) &, 7AE Y VEEDOF v X 9880/120 %, 75 EFDF
v X 9800/200 THlo72bDTH 5.
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AR

ICER =

=1 AL/ ) DANAT R FEX NNT
=¥1,000 X 5 A=¥5000/1%1%1=v b

AR

11-6 NNT & ICER

11-3-2 Number Needed to Screen (NNS)

DEIIZNNS 2OV THHET A, NNSIk [1 AT D LLEFEFREZTFHTLIOL, 5
—ZEOHBBIZAZ ) == IHRLER N4 D] (Number need to screen is defined as the
number of people that need to be screened for a given duration to prevent one death or advei‘se
event)® L EFEEND, LONNTLSREL-IVET I THA.

FlTiR 72 X 512, PG-test bERRRAD—TETHH. NNS # PG-test IZIBALTAH L. b
Y R T VWEESEOF 2, B11-7T 12K Y. H 5EF T D poor metabolizer (PM) D4EE
(prevalence) = 20 % & ¢ 5. £M% 1,000 AL T5& 200 A% b. 0% LEWER (adverse
drug reaction: ADR) DEED 1 %% 5, 2 AICBIEEMRI A &I22 5.

ZZ T, PG-test 479 &L PM OB, HEBEZWOTILIZL>TID2AD ADR %
FHTE5B., $§2b5ENNS ZE LML, 1,000 A2 ABFHTEE0IT72E2H, 1,000 + 2=
500 AN&w) Z iz d, 2o, £t O PM O prevalence (R FE) 002 &, FOHT
® ADRHEETH 5 0.01 %515 0.2 X 0.01 = 0.002 &£ L, €0MHAE & -7ETHS. 1+
0.002 = 500. T7%bbH NNS = 1/(PMHHEX ADRHE) 2% 5.

genotype  population ADRIEE ADRE#

EM  800A80%) 0% (DN
PM  200A(20%) 1% 2N
1,000 A

— 1,000 A [ZPGx-test@ 1T &24F D ADRDBG T4 .
NNS = 1,000/2 = 500
NNS =1/(0.2 x 0.01) =500
NNS =1/ (PMHFE x ADRIHEE)

11-7 PG-test & NNS
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ETC, 420D PGtest 12 1,000 H»25 L L X 9. FEIZEDREH VT 1,000 I NNS % )
A& 1,000 X 500 =50 . $2bb50 M2 »T5ETHL 1HEOADREFHTELI L
2B, 7272, IAPE LTI ) Vo 2EHRERE (storage) L, LY T (retrieval) =

b, BERLET L7200 —N=R VAT LD - EH - EF, ILEANERREDTOL
Y, BADIR N EFNLEILEoTL 5.

2T, BWERZS, BEOLEMELESAIELZ L 50 AHIEEWAS L v, BT ED
EELZEWEATHNIES0 FHIZREWEWI Z Ltk b, 20X ) ICFDERKIFIEDLNLH
L0 b OMEEFR L ATIE S T PG-test DRIRER Y X MUEBRREOCTEREMAHRI HZ &1
A, EBICE PG-test # AV -RBRAREZITVWT -y 2BV THIRTA2Z L% A, EOLY
FRA Y MBI RERABRPRE 2 BAEETVEHWETE 2 5.

11-4

w TATEZ L& E BRIV Z S EBRIRIVE A
—AV/FHhEHELT—

PG-test {21 ,w<0#@\ﬁ&#%é FTUEPEENTHS.

38 (mandatory) (&, AFTHBOLOOEKRRE TOMAANELLE (entry criteria) 77
PG-test ICEDWTEE SN, IANNVIZHEEEEDL VRETHEDADHMILTHFRESNT
WHHDTHAL, —HTIE, REBUBBIBTLIEOEREDOT -3 Lilhbd, I
TR I IR (RS~ — I — DR AFEEROREM A Z L B0 I LY, ZRAR
RTINS bNEE RS,

{:E%‘ (optional) 1, FIZEEFZONRBICERBRZFNT 70 —F08E, BAEIWSE

CHENEOUE LV LHEREOUEDZHODLDTH 5.

%@‘ﬁ&th ZDOMEZED T HTEH 5,

AR YUY (analytical validity) &3, BELOxHRE R LEETFREFET S ETO
PG-test DIEHEEE (accuracy) & fE8FE (precision) #EBRT 5. 94789 E (analytical
sensitivity) R4FRE (specificity) TREINDE Z L%\,

FEPRAY R HM (clinical validity) & 13, PG-test 2SFRREI7 7 bH A% FHIT A LETEDORE
LnhERTLDTHD. BHAHFE (positive predictive value: PPV) R (negative
predictive value: NPV) TiRENLHEDE W,

FERREIE AT (clinical wutility) & i, PG-test & ZhiT#ET( 5‘%‘3%&5& Ent, BRENT Y
ML EORERET LD THL., INTHBEIFET 5720121, PG-test FHIZEBIT 5,
BEEA LIEEEB 0T ¥ AL EEER (randomized controlled trial: RCT), PG-test [&¥EIZ
BIFS, BEEALEEEBORCT , S4B L2 5BRABRIVLETHS.

TOT, BRMEYEEBRNEBRENEVE, EBMIIBITS [V F L 2ADE] (quality
dwﬁm%)@fb—Fﬂ@EWVﬁﬁfé T v BRELLBERIICR S, 7208 [THE]
DTV —=F4 Y TRy —=VidGryeT oL, (B ofnidgsr)Ibwn, [Fir]
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DH T TY —IZAB PG-test & BYABEI A EDL SNEREMOBEL SV —T1 YT AT
—VIEFELERESIA TR, BETBEEBICL S [HEXE] FEBMZBT2 [BEOE]
(strength of recommendation) 23T 53 b D THh 5. ‘

FIT, BERTHEINLEBRITHLHA) /TH 20T, 200607 A 21 HIZFDAIZ &
DI E NS 4 v _—F — UGT1A1 Molecular Assay @ PG-test # H 1T THh L.

WALED S 2 T PG-test 128§ A5 #1, 1) Clinical pharmacology, 2) Warning, 3)
Dosage and administration, @ 3 D FFiZA N5,

ZDAN I THYDTNNVOAEERZ{ DD DRRIZES S £ 127% > T 5T, HFRIZERIT
TAY /78 ORWER L BEFESHEOBELHL 2Lz, BRAFET — 28 07 -5 %
ATHEI. RI11-51I7R7.

AN ) TFHVERG L1 AVRAENRIED, TITRERTEBLLTWVE I, 118 A
7 1,000 NMICHBELTH Yy aISRT., 2615, AV VFLVoF—# TIE3BERHE I TS
BLTFEEONTT) — % 2FEBICE LB LTRL.

A0 7 FH Y& HES L2 1,000 N 221 AREBSHEEERVEN. ThoONCEGETS
HOBET RS PG-test {70/ A, £EDH %, 74 b genotype plus D ADT 102 A,
RO\, §TbH genotype minus DADT 19 A, BEERO LD o2 ANIZD20WTH FERKIC
ABE, ZHOBHLATEEFROB VAR 10N, BEEHEOLVWATEEEROE %
WA 669 Aviz, Tz 77 7{EL7-b 0K 11-8 TH 4.

COBFZL FPRARZ T 4T (AR X, retrospective) LT EITo/20 D TR ZHETTMIC
ARTWVo72b D7D, SEFREZBHFMIZATHES. Genotype plus DA 212 A b, 20D

F£11-5 1V /FHhr & PGtest DER

EEL MRS T /2 TH _

#* ANE
UGT1A1*28 50 L &8t
H (EER)| 12 (102) 13 (110) 25 (212)
L (B4R | 14 (119) 79 (669) 93 (788)

A&t 26 (221) 92 (779) 118 (1000)

() AL, 1,000 AR L7354 0MIE.

0% ZQ% 100%
total 779 A
(100 A) b (—)
Genotype +
Genotype —

Positive predictive value (PPV) =102/212 = 48%
Nagative predictive value (NPV) = 669/788 = 86%

11-8 AU/ FHhr & PG-test DIEEDT 574k
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ALEEBREN 102 AT bbb 50 BONIBIEEEFHNTE, KS5EXTTEEAZFH T
&5, LBL, RODIOA, 50%DARARIIHEEEZTIFTCLE)ZLIZRE, ThbD
NiZBIEHE (false positive) TH B, Ak, HEELX TIFARETIEZVOKEFIFTLEIDNT
HhH, T TIEREHERPEIL102/212 =48 % THA. —JF, genotype minus D ADT 788 A 5.
09 b 119 NidaEfett (false negative), 2 F § Z? 100 NdARREEANR S 2 D THREE
BT AREED, ENPFTFHTEE ., BHENFERIL 669/788 =85 % TH 5.

o7 ART 547 (BiHE, prospective) DR L &3 T FDATHIMRFL72d 07275, &
RELEOHNFIIIFEICRTHLZ D D% o Twb, Dosage and administration DIE T,
“However the precise dose reduction in this patients population is not known and subsequent dose
modification should be considered based on individual tolerance to treatment” T 5.

ThbHHI D PG-test TIE, FiZd~<7z [HREZLME] BHLREVATH, KA
B FTRVAZVOTH .

11-5

“,

TJ7—=xAV 12T 1 I RAELEBRRE
—SENRICERODHPDF ) F—

T7—RAVZATA 7T ADVERLTL B, EERPL PG-test DERFERTH 5, HEHZE
PHWEREAE SSUEERMTHRYEBNEEDL ) 2EBERREL TA0IREE 2D, 22T,

. 2005 4E 4 B KE TR SN/ FDA - DIAY —2 ¥ 3 v 7 “Pharmacogenomics in developing

regulatory decision making” THA SN FUF D) LED—D2%, RRET4 774 LTHEN
T5.

WE, TLREARBEADTF 2 —7) Y EELERERTH S, PRI, S ) UCTHERRIA
BETH A, KIEEZ20%, L LERCREAMREGEZERTOAL, JRIZH LT TL
ICEZEDSEH L0 E ) % Tl T 5 PG-test NZWESHIC L > THEHRTH 5. T1 OFEIRR
BT, SIEATAREAS S DAERIC LB, R VB AMBEE S D 5 DORETFOBREN
REBEEEL, L FOARY T 4 T cut off [E% D 7z,

0% 20% 100%
e e

800 A
(non-response)

total
(1,000A)

high-response group (30A)
medium-response group (200A) |

low-response group (500A)

11-9 Drug-device co-development D 1B
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T1 % Fiv:7=, National Cancer Institute (NCI) 12X % 2 DD KBREERAEEIH B, KIEDER
Bx 3007 V—T2miF7z. $hbb, BERD (high-response) 77V — 71EFH 60 % DK
BAtH 5 b0, HEERIG (middle-response) 7V — 7 IEFEH 10 % DORKInDH 5 b D, BER
o (low-response) ZNWV— 7GR 0%DH D, THAH, FNFNLOINV—TOEMIZBIT S
REREIAE, 30%, 20%, 50 % Thol:. ZLTBERG/ V- TIlBWTIE, EGFHELIH
RETEPRA I E o7, INEZLANRTRLAZDDAEH11-9TH 5. ‘

HOTFEE, L IERART T 1 7 PG-test 4T o LR ERY . '

—7%, BUEHTCHERALZMORPAKI FI 4 H 5. FLTIE, SEFO 30 %IZREAHL
iz, 72720, EGRRIZHERTE dh o7,

PlE»STL & F1 #1084 &, T1 it high-response 7V —7, §ThbbEEFD 30 % Tid
BE—BIRETH 5. '

CZZT, BRREIZELTREC3IDDIZAF a VPPEZLND.

yIAFarl (BWESHICITLT) | PG-test ZFRE LB WESHLIE, cOL bomARS
T4 T T = FIED N PG-test DAREZBLILNITELHN? SHIZZDITAFav
B TESL, LTEEETNE, EOLI)LEEEZTLIIVWOR? BWESHTE
T1 ZEFE LTV ARHEEH P SHFTZERITIUT R L2\ ?

JIAFav2 (FI, BESRHIGILT) | BHEGHEITIOIANNVIIZOFHEIFRL L L9
WWEBTELH? bV oniarns,. BETHRYBICEDL ) RHFEET L0 ?
LaL, b LEFOEESHII PG-test x FV @bz HIHICH S LW EREL ZOREIZED
HnwZ ke, FIRNNVERBTINDZETRVWELALEI 20 ? EETERYUF/IL, +h

CMEZBE LTIORROB R BESHICERTELESL) 2 ?

JIAFa vy BENGBHBEOSH TR, REDT KR LD PG-test DFFRVHIGD
ERiCIREE SN E L ED L ) LREISRI A7

$bb PG-test i3, TN (FIXE, label) IKRBSNERELDTHHY, ZITET
NVEBEDT RV EBIEDOT ANV EMAIHERL, BerOMEIET ATRENHH. TRE
EOATBLBICE > THIFSTRMENEL L, %2 T Drug-device co-development 25 E
b0 TH5,

BELLZDYVF AL, DEABEDEYLIFED PG-test 2 b L iZo{bN/-bDLEDbR
5%, RERETRTTRIDL ) 2RRICHELDUEHLEDTHAS ).

11-6
SRR )., || (L L a3

1990 £ > 5 2000 £ L TICTHHBETH L OBEB LEEMIT, EXo77217TH 0@ LD
L. ZOHRIZ20004ED b1 sV #32 troglitazone (/ A5 —V® Noscal®) OFFEHETHREEL
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# 11-6 trogitazone ) case-control study

— hepatotoxicity to antidiabetes —

patients control patients control
GSTT1 Null 15 33 GSTM1 Null 17 40
GSTT1 Wild 10 52 GSTM1 Wild 8 45
25 85 25 85
OR = 2.35 [95 % CI: 0.94-5.8) OR = 2.39 [95 % CI: 0.93-6.1]
patients control
GSTT1 -GSTM1 Null/null 10 13
GSTT1 -GSTM1 others 15 72
25 85

OR = 3.69 [95 % CI: 1.35-10.1]
(Watanabe I, et al. A study to survey susceptible genetic factors responsible for troglitazone-associated
hepatotoxicity in Japanese patients with type2 diabetes mellitus. Clin pharmacol Ther 2003; 73: 435-55)

% 11-7 troglitazone OTTGHHBE DT EIf &

FRBEER
UK JPN Us
GSK =4 Parke Davis/
Warner-Lambert
1997 | 2003.3 | 2003.3 |
130 &M 900 {&H
(US$773M)
97N BN

http://www.somos.co.jp/news/news200003.htm

72BN HE. CNETHEROSHPRBE L -ELOT, ZoflzHWTHERT 5.

F 11-6 | 3 IR D PG-test DFEREZRY. GSTN1 @ genotype Tl # v A 1A% 2.35 T 95 %
DEBERXET1%BEWTED, BEE (association) HAHTH 5. GSTML 22V THFEBKETH
B, L, CTO20%MAEDERELIRL 5% CLAS1.35-101 & ) 1 R V20,
BESVWZBEEN) T IR A,

CNCEoT, REILEL o TOFEF~DEREENDERRERIRONLZ &2 b, 7272
L, THRBECREZAEFZIELTHDTA VY I4A—LF -ty b &3T/2) 2 TR L
THRTHLID, TOTORALELICEIRELGESF 207/ THAI).

ML o TEDA——, ZFRETHHB LAY, R1-TITRTEHIC, £OEFTRT
AVATISHN, BRTOFAASDLETHA, FFLIFE LTHEM 1,000 EM S 0BG
BOOHBLEEVW)ZETHE. ,

WAWAELREmVH o T, ELWERRENS G I BDbN52S, 4, GSTTLIZ2oWwWToD
IV MU= NVERI-SICRTEIICI10/EICT S LEBEREIE 1.04-529 &), ThEZITTY
BERRENCTELI LIRS,

F 11-91213, AERD A —H —DilEsL T D case-control study DFl % iR,
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%£11-8 O hO—JLE 10ZICT B &

patients control
GSTT1 Null 15 330
GSTT1 wild 10 520
25 850

OR = 2.35 [95 % CI: 1.04-5.29]

£ 11-9 abacavir ¢) case-control study

hypersensitivity reaction to antiretrovirus

patients control
HLA-B57 + 39 (46 %) 4 (4%)
HLA-B57 — 45 (54 %) 99 (96 %)
84 103

OR = 21.5 [95 % CI: 7.2-64]

(Hetherington S, et al. Genetics variations in
HLA-B region and hypersensitivity reactions to
abacavir. Lancet 2002; 359: 1121-2)

Thbb, )V BieiTv, FRICETEERREE L) ABEYIT) oiciza v b
O—VEBEZHI/AZEPLETH L, 0720101, TRBICEVERIRE 2G40, 20
MEBGFERITTAL VW) ERMNRA V74— F  avery b, BERROHBTIZH S
PLOBTBLIEIELZOND,

FIT, MENPRECHEHETLI LIRS, CIOMS VE— O IBTIIHEEH L T A5,
CITRGBHROEARL LTHOE 0ERN 2HEER LR L, BE (autonomy), BEE
(beneficience), #f&£Z% (nonmaleficence), F# (justice) D 4 FHIZHWTWwWA, 77—<2
VAT 47 AEETOMOEREF L L) ICZDRAZHTIIDH TS,

CDETREAYT74+—LF -2V FOFF2A Y MIGURZBOEESH LA T
B, FI11-10ZRT, 22T, BH2) O [y 7 VEEHTLEOMEE] (fields of study for
sample use) ¥, HEDEEF, HIHVIEIEOHEFPAEHOMPL T IEELEET, &
srEmans, ZoMEEE, BHEHS3) o [V 7 AofRELER] (ength of time samples will be
stored) £ &2, BHETERSN TR EIATHA. HED) O [V 7 VERBIOX TV 3
> ] (options to withdraw the sample) & [# D4, L -OMBEHEEEIHEESNR, FOBRDE
BFORERTVIEA] EW) EHCBONS, A LINIEH Y Oy 7 va—7+«
> 7 (sample coding) IZHBART 5. ERTTEEESLIL (anonymized) 257 & NL/zE 121k
BAMELTYF Y TNZ20 b DIMEITE LV, WERTFbREOERRFIFENL &
2725, .

ZOEHE, MENLEPEY Y TIVRERE I, EELAREDOTHEBOREEMTFEIIBWTK
EEELERT DD, BAKRFHECEOT I ISERZEIEE L2 Y IVEEHHEHITT
WHEZAHLHLY, -0y NREEBTOY Y IVREPERBINE PEDPIIEEVDYH S,
WAL, Fvv—2r, VT 2= BURTEAR SN TW2A, 2003 FIZI3EHRIC, #ILT7T Y
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£11-10 (> 74—LFK -A>t> MY TOREFEF D

The PG informed consent should include:
1) A statement of clear rationale
2) Fields of study for sample use
3) Length of time the sample will be stored
4) Sample coding
5) Options to withdraw the sample
6) Expected benefits to the patient or others (if any)
7) Potential risks
8) Treatment of and participant’s access to the study results
9) Handling of intellectual property generated from the use of samples
10) Ownership or custodianship of samples
11) Ownership or custodianship of data
12) Access to samples and data
13) Liability of the investigator

AFERP AR, DFNFEDOFA FT AV RHRHEEMHIZL o TER, BRORTIIED -
TETWAE. '

11-7

BC, BRTRIDE ) %7 7—~aAV R T4 7 AEEDIHIIRITROENT WSS
MY ZITIE2005E 7 HIA VI =3y VEAWTT VT — F 2o AERBREHEAML L
59, 500 AExtZE LT, 204855 60fLDERTEICELVHOAENNSRE Lz, EEE A
b, BRATRHSEHDALY ) LI BTEEZMOI-Z LA D5, £z, 7/ LIBRICET
REFICOWTIRH S EDOADTE 2 EbH 5,

FIT, WSOPDEHMOBICUTOLI A vE—V%ER L.

(LW R DERENT, $CNBESAELLTERLTORE B0, 555
WZED 7 A OREBEVVLETT., LB SNAI7 RN EBESIAFRLTWLLEE, 44
POANDTRTER TH AP E) pORReAER P IChloTITWET. ZORKT TR
EVvnwET, ZFLT, TNOOFERZ L LICEEAFHEICHEL, BROAREEBLZ LIzh)D
Edepl

BE, 12072 OEBRICSBMTAIBEESIAORIE, 2ETEBLZ 1,000 AeshTnE
. 2L, ZRUBEFEIN, ERICBESALEDNARZIATAMIIALW)IBETEZ
HAEVEIER SV ET. BRICSBMURFICREL CWZnimEz 2R ELTBE, F
HEhalEARBE B2 O, Ho6-0CT77—<a% )/ I 7 ARICERTAZLLELS
NEF., FNCLY, 207 R PFEHIERLIMERI B LI R AMEETHH 5. ]

DX yE—VrRLALET, UTOEMZ L7,
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Ql8 HEf-HRERIIEMULEEEELT, £BAYE—VOXEE TEHBV
FRWAEDAT, BBRICSMUABICREL W AW mE L EE 3
FLTHELEEDODWTEDEIICBDbhETH?

%ﬁ%TiT(%Sﬁ)t

l RS RE, TOBRWE 15 4 TEEA TR

20-29 1% |i
(n=116)

(¢) Azuma ], Tsutani K

11-10 Y TIREHEICHT 510 4 — % v FAERER

[HRIZEBRCSM L ERELT, LAYy E—VOXEL THBEW2/ZW/) 2T, {4
BRIZBMUZRICRE L TW A Zniifs E2RELTBLL I EIZD2nTED L) IZBb
TH? ]

HRAH11-10RT. BEEZARATELTIANB % THA. BELTHIWVEWV) F—AT
(&, 35 %DANPEFTHETET, 20 %IFDOALI5EH, F7/225%DAPKRIEFELTEN
EBEZTWA, 72L, BTHERICL > TENDYH 5.

Wk A5 =2y PRAEDODHEENSANVTTRTOARAEREL TWEDITTIdRVT,
—EDEMIIICBTELTHA .

&I, EEFPIMERE (genetic exceptionalism) 220V TR 5%, BEFRNTEFR LT &
RIEREMOEZFER» SIFFIHEL, RETNE] twnHiZEx e T, Thid LT, &EERER
BEEEHRO—TETH Y, TDFEHRI 7 Y (information content) (2B LT, LrsXH
W REZEEDEZNDH D, 5O CIOMS LR - bHEOEZICETVTVE, ZORETFH
NEHZMEIL, BRERZEDIIICELXDNIIET, EXPEDLoTL 5. BRTIEER
FHe HIVIFRD L ) RERL Y V74 7THBRO—2 L LTEB T AHEANEI-TED, E
BIEEEPERERICBWTEGFANERICHHAN 2EZR/ IR E T 5, BERTIE, RIERER
FEEREETVwEZY, 4%, BEEFANEZORFEZD CHBREEBAERN TV ILENH 5.
%@%Kﬁ,ﬁﬁﬁﬁ§§ PHEBEEADA U N— 2O T 72y vat s TF L —
VaveERONTYy s mFar—Ya VAR BN oA,
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77=NaAV=AF A0 RACHT MR, KE, AWENEEE, SRNEEE, YR
ABEDNEE, BRIBIFLEE, —ROBA (perception) (ZbPNb. RETH, TR
RBRIED DB RIEY, EVRRAHRDDEEN, S50 FORMIC b RET A HET
COoWTE L2, MEFEEHICORECESTEDE, 7773V 2374 7 ABMDTO
r— ATV, 1995 4E12 ICH-GCP 2SR E & i, BAR T 1998 128 GCP & it S
o, TOHRDARCOBRRBROB E 245 L, BRARBROIA FOLR, BBROKOBL,
B D ES~DOEIT, CRO % SMO 72 ENBLEE L W KX B ENALNS. AL T/
BB BELT T~ ATV AT A AEAVERARE, RELBBCREREELEZ
BEZDWREEZONL., 77—V aV AT 47 AGRBBROMBEORRIZ (B3] 2RTF
LTIERW, 77—V 2RrT4 7 A0T—)Vid, BEhRaICEEL, EREo THREIC
J’EL, EDIWTYNILEBLZETHA., ZOIT—)VERKICE, ¥ (intellect),
(persistence), #&Mi) (hard work) 2SLETH A H L,

ZE

1) Pharmacogenetics: Towards improving treatment with medicines. Geneva: CIOMS 2005. [#4-ZE—Ef
B, 77 -3 VA7 47X —HEWEBROUELEELT—. 77/ 3 v 7 2005.]
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9 EBM FEEE. [EAEREERZERT, 2000 2 ¥R#K, p.77-119.]
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FREET (7275 28 #) HIRAEFRE)
B8 Bh (0h) EREEmEREE)

LIS

1990 474 5 2004 £ F T 15 EMIZ, L LOERICL ) M BEOEERI THE,OREL
TwaD, BIETIE, Y7047+ —¥-2 (COX-2) ERMHEELE T 7zaFV T
rofecoxib (N4 F v 7 A® Vioxx®) # 18 »ALUERAT A REZ I LEEZEDI A 7 EE5h L
v 9 EEREER APPROVe (Adenomatous Polyp Prevention on VIOXX) DOfESHR % 57T 2004 4 9
BIZAWTZPNA F v 7 A% BERIX LA, /S4F v 7 ZEKE T 1999 £0EREFZ, B
D ZFETIZ2000 FALESRELCWA, BARTIE, FOMEBRRABRIMTORTW A, Hik
Ense. 2005489 AHLE, #6400 EOFRIMRET SN, BEEEOIZH VIR I KMAIET LD
TRZVPEDEREDDD, Z0L) LEHIEEIIEZPBEIREL, TOREEETES
Bk, WHACEIERORELIZ TR, OFGR &R E#T 5 PPEEMFARICE
FABERBELoTWE, 77—RRIAF ) IZANFERBSNTVEIEBHO—DLLT, 20D
ME BT AFRO—DICRIDOTREVIEHBEISN TR LD S,

13-1

T r—=<aAF/ IV A&

EAMEE (E%E) O [EEROBRARICET 77 —<34°) 3 7 AOF B OER
215 B AR B~ OO 1T DV T2 Tl THREERIRE & 07 0o KRR S
W, EEROEREICHET 37 AREEFE L CRRE L BRT 2 S0FREA, RERE
DEME, FAVEE LR, BN - ST A2 277 -3 3R (S LE
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%% 13-1 Drugs withdrawn from various markets (1990 to 2004) for safety reason?)

Drug Year of withdrawal Reason(s) for withdrawal from market
Dilevalol 1990 Hepatotoxicity
Triazolam 1991 Neuropsychiatric reactions
Terodiline 1991 QT interval prolongation and TdP
Encainide 1991 Proarrhythmias
Fipexide 1991 Hepatotoxicity
Temafloxacin 1992 Hypoglycaemia, haemolytic anaemia and renal failure
Benzarone 1992 Hepatotoxicity
Remoxipride 1993 Aplastic anaemia
Alpidem 1993 Hepatotoxicity
Flosequinan 1993 Excess mortality possibly due to proarrhythmias
Bendazac 1993 Hepatotoxicity
Soruvidine 1993 Myelotoxicity following drug interaction
Chlormezanone 1996 Hepatotoxicity and severe skin reactions
Tolrestat 1996 Hepatotoxicity
Minaprine 1996 Convulsions
Pemoline 1997 Hepatotoxicity
Dexfenfluramine’ 1998 Cardiac valvulopathy and pulmonary hypertension
Fenfluramine 1998 Cardiac valvulopathy and pulmonary hypertension
Terfenadine 1998 Drug interactions, QT interval prolongation and TdP
Bromfenac 1998 Hepatotoxicity following prolonged administration
Ebrotidine 1998 Hepatotoxicity
Sertindole 1998 QT interval prolongation and potential for TdP
Mibefradil 1998 Statin-induced rhabdomyolysis following drug interaction

and concerns on other potential drug interactions, including
the risk of TdP

Tolcapone 1998 Hepatotoxicity
Astemizole 1999 Drug interactions, QT interval prolongation and TdP
Trovafloxacin 1999 Hepatotoxicity
Grepafloxacin 1999 QT interval prolongation and TdP
Troglitazone 2000 Hepatotoxicity
Alosetron 2000 Ischaemic colitis
Cisapride 2000 Drug interactions, QT interval prolongation and TdP
Droperidol 2001 QT interval prolongation and TdP
Levacetylmethadol 2001 Drug interactions, QT interval prolongation and TdP
Cerivastatin 2001 Rhabdomyolysis following drug interactions
Rofecoxib 2004 Myocardial infarction and strokes

(Tdp = torsade de pointes)
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7oAV FTA T ARRDEIIZERL TV A,

1) 77—=<a% /327X (pharmacogenomics) : #ifig, ##&, BA, REROLVIZBANT,
BT 2EEREDER LY ) MERIZE TV THEARLIHESFTH Y, LEOEELL
EEBELTWA, Lz, BIEBIUVEHERARBICBVT, B4 AOEFNIIXT 5 UG
ERERBEORTHICHEETAEETFORROSHME 2%, ¥ 2L Responder/Non-
responder DY EL ED EULREFE LT,

2) 77—<3V AT 427 A (pharmacogenetics) : 1950 £ LT A MO FIEHED
BAZCHATLHET (REE, &F - KBERELZ L) ONRSBEEY, BPERTLI—F
v P FREDERICEE T AEFUOE TN O EOERKE, TobbEEHEFOMS T
HDEWNFEETLEMELTRERBLTCELDT, 4BECUEYBHRBICES T 45T
FHLCEBSRTE TV,

Bk T EMEA/CPMP/3070/014 12k D & 9 i #rsh %.

1) There is at present no consensus in the literature on the definitions of “pharmacogenetics” and
“pharmacogenomics”. Actually the terms are frequently used interchangeably.

2) Pharmacogenetics is the study of interindividual variations in DNA sequence related to drug
response.

3) Pharmacogenomics is the study of the variability of the expression of individual genes relevant
to disease susceptibility as well as drug response at cellular, tissue, individual or population
level. The term is broadly applicable to drug design, discovery, and clinical development.

KEAEDELELE (FDA) O# 4 %~ A [Pharmacogenomic Data Submissions)® TiLk® &

IEERIN TN D,

1) For the purposes of this guidance, pharmacogenomics is defined as the use of a
pharmacogenomic or pharmacogenetic test in conjunction with drug therapy.

2) Pharmacogenetic test: An assay intended to study interindividual variations in DNA sequence
related to drug absorption and disposition (pharmacokinetics) or drug action
(pharmacodynamics), including polymorphic variation in the genes that encode the functions of
transporters, metabolizing enzymes, receptors, and oyther proteins.

3) Pharmacogenomic test: An assay intended to study interindividual variations in whole-genome
or candidate gene, single-nucleotide polymorphism (SNP) maps, haplotype markers, or
alterations in gene expression or inactivation that may be correlated with pharmacological
function and therapeutic response. In some cases, the pattern or profile of change is the
relevant biomarker, rather than changes in individual markers.

CDEHILTr—=<aF ) IV AOERIBLTHY, 77— Y ) I AOEERLED S

FTOBED—DELsTWEEZ LNLA, 20054 11 A2 % T ICH (International

Conference on Harmonization) &EXHrN, 77—<237 /) I 7 ADQFEARNDT—F V7T,

terminology (FIFEES) #MEBELTAZLIHERE SN0 2L bbby, 4%, HRNEL
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RVTHEOE—FEONDL Z EDPHEFEENL, RICHUBESAFELEILI LT 7—~aF /) I 720
B B A DIRIBIZ OV T E BB T 5.
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EGFR (epidermal growth factor receptor) BIZFEEIX, 77 4 F =7 gefitinib (1 L v 4@
Isessa®) DAHEEZFRL D) ABEELZRFTHAEIELIRENTVELE, FAMSERAII,
VARY ¥ — LEIWERIZREMRT 5 SNPs (—HRELHE) 2R T 5 OREREERFMIER &
EEHEEIToTVSE, T/, N A= I —FRBTHLOICEEERNKRERKR O 74—
L kv —=BLIXFTA ANTRT AT —T EEEFFEELTo TS,

FDA 13 20054 6 H, 4./ 5% ~ irinotecan (& >~ 7 b ¥ —JV Camptosar®) ORMNXEZ
L, vy uryBEBER UGTIAl ORI FZETH L+ 282 RETHDORETH, HEZ
BE LB CREMEADPEL 2fBitdd s LB LAY, 2L T8 AiZ, Invader UGTIAL
Molecular Assay 238 & 7210, BATY, £—HE, £—LFELD, DHELRETTH
B, INFTIC, FDAREGTMREL LT, ¥ M7 04 P450 O 2D6 B LU 2C19 DER
% T 5 Roche AmpliChip!? ¥ UM HIV A IR 5 ZER 2 H § 5 TRUGENE
HIV-1 Genotyping Kit #5207 L T\ 5,

B AT R A T, 2006 € 1 A2 2 AP TrEFVayr /I ABLT 77—
a5 37 AOBMAMI OV TIBEAE O HEMRICT V7 — MRAEEEK L (FHEEHK
63)12, ZOER, XV IZ A% 24H) OLETEASK, AEERETOK
W55 0aiS, MERARTOFETH, v PEWEROTR, FHEA D= X L@, N 4+<—
B — 2 &k BEEEHE, N A~ — =, fBH & OEFMBICER ST\, BEEFEHEIC
BWTLFE—%—7v+t4, RT-PCR (reverse transcriptase polymerase chain reaction) #H(1
ANTVERELED, ALHPOBTT77—<a4 /) I 7 A2 EWEIRESEMICH) ARTW AR
Ei2H45% (30%) THotz.

HEAETECRRTAELERL TVAERERE LT T AV X< 7 trastuzumab (HN—+t
7F ~® Herceptin®), b w7 1) ¥V troglitazone (/ AH—NW®), AV VEEA~TF=T
imatinib (7 Xy 7® Gleevec®), ¥4 71 ¥ V'~ pioglitazone (727 b A®), Fyu bt ¥Ry 7
FHEHIZ EL MO TWAS, ZOMicdh 50 DL EOBEMEFBEDOBRABRITTONL TV S
SN G, '

EERFABIIBNTT77—~a 57/ I 7 ACHFTLZ L3, BIERRAZEOMRL, MR
DEFL, POy 7T MEEWOBES I A, R - BWEHOIERBRFER, Ny 77 v 7bE
MO ODERRETHD., T, 77—<37 /37 AFERFEBROEEMHARECEREICER
FHDIZT ) LIZTTIERL, 7874 — 4, AYRO—L GO+ —h—ERVES
B, FTEFTHEANLLoTLHLEDNS, FDAIZZ OB I3 LT20064E4 A FNF7 b
3 v+ 7 b ~—7%— [Drug-Diagnostic Co-Development [!3) % /4B L7-.




B13FE TJ77—xar/ISALHE 219

Drug-Device co-development process:
Key steps during development

Platform Change
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13-1 Drug-Device Co-Development Process: Key Steps During Development!?

SOOI T T —7as ) I AVEBROEEGHEE ﬁwfﬁﬁméﬂéliiﬁofé
7208, SHIZED TV 7-DIICITHESOBBEBLIERATRTH), ZO-0I12iF, HEE
WEREBTAZ LIZLUKRDZ L TH A,
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BRI EIZonTHEZ RO 584 [ b7/ L - BIEFHETICET 2 mEEHcED <

'Tﬁ_i'if@%ﬁ\icigf{o)ﬁxpﬁ L UEEORIROIBIBEIZOWT Y T &z,

BANFRREEOHITE B T A - MEBHORBELIZ 2004 £ 5 A2 0RE SN, 12 ARIZE
WIE S N fREH I ER S /e,

EESEFICBTAEAMERICOVWT, SEEENETREECHTARIEZEST [ER (E(E
FIREE RN ERESIN OO/ OEROM IR R FEFIZDOVCONE - H%E - FlAz
Bl), &7 BH, BHEES, EEFPLBEVIRVTOBAAERORESROLONTVRLH
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EZBRRICRET L, REOSEMITRICIIDRC LD —EDEANEREEL L] VIR
WRESH SN, BEFMAEZECBTA2EAEEEREEOCENEROBERICEL, R+ 2
VENRHL LINZ, T028), XHRFE, EEFEE, BEEZELITNEFNEEALHRE
L, B}/ 4 - BIEFRETHIRIE3ED, EEREFEERRES L CEERIE SRS LR
BD2ENERETERABEL, BMRFRIIESTEDEE R TRV TN,

EEMFEICR D WD DR ORBLE R K 13-2 1IRT.

FRERIFZE\ZBE T 2 MERIEEHS OB & 2R, L P2 LT (BAZEET
EHE MHROMEBLIUOTFT—FICET AR ED) METH L. BEHFENI S, BT/
L - BIZTRITETSE, BETFIREWRIIZNENORE %2, EFHED ) LAAE (Fif - &%
BEDERFTHEZNED D) IFHERIEOES T ETL2ITNE R 52\,

EOIEE, kT4 P4 v Elsind:. BABGEEHRZEVS [FEE£] 2o0THA
EPDONV—VHPLETHH E U THEBREEEPER L [REEESTO ) bIEANEEERE H
WV BESTIIBIT AEANEREEY A K4 2119, EABREREONS L 2 25, DR

= 13-2 AANBEREEZIORITEEE At - HANS1
BE igEt - WA FTA
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BEZEHE - BETIHERRWRICET 2188 (2004 F£iiE)®)
TEHEEE - EEHEICET 2 GEES (2004 S E)2Y
- ERERFFZE BT A mHEIRST (2004 EihE)®
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v b/ A BEFEITR L GREZEOEGEER T 2MEICEBICEEL, ZOTFHRIIE
THPNFLL b LB L URETOBEES 23T, SEErzHCTHLMILE) LT
AWfgEE V). RICAVARBEDORBEEDIIITONEBELEINE.

SENELZRELHEEEOMRNE QEAED PLOREPLERELTE LD TAHL.

1) MAEBIZRLEEEEE  MEZITIBEOETH Y, BEAOHEIARIMBRLR, K
FTHNIHRFEL 2D, 12721, BHOED HHERE BB L RENOELLEICRETSE S
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