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Department of Clinical Pharmacology Phase I Unit at University of Miami
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Masahiro Nomoto

BRAFAFREZRAAPIRRGAEAR

Department of Therapeutic Medicine, Ehime University Graduate School of Medicine
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Fig. 1 University of Miami Hospital Miller School of Medicine University of Miami

University of Miami Hospital

Jackson Memorial Hospital

Miami VA Medical Center
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Table 1 The Division of Clinical Pharmacology Miller School of Medicine University of Miami

capabilities.

School of Medicine.

and gender Phase I study.

Academically-based Phase I to Phase 111 clinical research center with both outpatient and inpatient
Phase I inpatient center is located conveniently on the medical campus of the University of Miami

We are located within the Medical School complex which has three large teaching hospitals and
numerous specialty clinies: Jackson Memorial Hospital (1,200 beds), the Miami VA Medical Center
(800 beds) and the University of Miami Hospital. As one of the largest medical centers in the
United States. We conduct pharmacokinetic and pharmacodynamic studies in special populations
such as renal impairment, hepatic impairment, hepatitis C infected subjects, postmenopausal,
elderly, patients with high blood pressure and other special disease populations. In addition we
have a very good database for healthy elderly and healthy young subjects and can conduct an age
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EBM 57— % RX— 2 & HADHH

Major database for clinical trials and clinical practice guidelines in J apan‘

AE #=Z

Eiji Uchida

ANAFTRBER

Office for Promoting Medical Research, Showa University

1. EBM &

EBM (evidence-based medicine) ® & #% I,
19964 I3 [REDRRDIYF Y A &, B,
BN, ZLTRYROSIAVEELT, 4
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SHEP Cooperative Research Group. Prevention of stroke by antihypertensive drug treatment in older persons

with isolated systolic hypertension: Final results of the Systolic Hypertension in the Elderly Program (SHEP).

JAMA. 1991 ; 265(24): 3255-64.
20114E11 A 24 HIRTE, 6,6491.
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3. Minds

Minds (Medical Information Network Distribu-
tion Service) I A AERBEBIFMBMLER T
BBWHARIA VDT —2R=-2T7 (Fig. 3).
B AEAB LT MR ORBEIRME LTy
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22V oo TBLHIEEMTEEZT. RLC
CKD (chronic kidney disease : [8M4HE®KR) 2R
3L, #ik FRBEEE»E/ 1 —w LWTEET,
1E22H, 28ACKDORER, LV TI10EI
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D THET. 41X 23FHRTT. ERRES
IZCKDREDY 22 OEBPREZHDHH0OLKT
T, @S5 HEAE, HETEECVD (cerebral vascu-
lar disorder : I EFHEE) OBKRETE L TOE
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ik ET
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azsv-VvEL—-HDET. BAELES
JANCOC (Japanese Informal Network for the
Cochrane Collaboration) £33 ' —F %D o
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[CPGL ¥ a—] &% 2 ) v s UTENTVDN
DT, ~
CKDIZELTRIZZyDL - ThiE
Eudo7=OT, BHAERZ L, ACLIRE
R ET. @EVWOR, I [2V=hrsrx
AFav] ON-RH0ET. [VRTELE/
THREORAAZFTIRHIIEWT, ANY
@ epirubicin, cisplatin, fluorouracil BFIRAKES-
(ECF) £ &3V ¥ A YV ZABEIRO AT
D] o/t DORDI T AF g VAR
TEThET.
IEFVIDF— 24— ZAEBALE LR,
BEREICE, BYICFig 1TEALEES IS,
BREFTRASRAZEESFRL T Z L
BRETY. TOEFFERTE LN —-FEYE
hERVLET.

<EERE>

WE MidsDZ Y= HNITAF 3 V~OE
Blrarsy - LE2—-ORRTTH.

RE F057: 0 IREAEER X TS
BvZd4, WaMHTL LI P,

BA BEEOHENSTIZIIDIEAN, R
Minds{ZBIR L TV 29D T, MindsDiFH %
LERNLESREEDTHEBLLET. 200244
AiZMinds 2 BfR 3 320DDI A2 7 5+ —AHE
BE&hx Lk ZTO#%203FE6HIZBRIAF
FAVEERRAS B:BRIIF74 /BES
2) BB LR EHRREESES ShE LA
A EECRFMBEEEES (R EBMY
REREE) MNarh b HWMEFEENBY X
h, TZT256HTVBEDA [Minds77 A b
27 N o 8 '

Minds website ICBRHIDBMA A4 F 714 VB H
7=DIB2004FE5ATY. ZOIFIE LR, 2005
4 A ICFA I3 Minds D EFBEWAHMES S - 2R
ELTEHRTILIICEDELE, ZOEBODI
OBIALTY - LE2—-DTT AT OBIR
TF. BE225 Y - UV 2 —DRKIZH 4,500
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T, 225 VIENGOTTMR, Wiley2ELT
HRMICERE L T E T, Minds i Wiley & 245
L, BRESFROBHEBTHEY. MRSt
FTRREME-TEL WY, BAFEDF— LD
AVN—RNENEF v 7 LTVET. 200654
H# 5 Minds website TR OGN B LIk hEL
. HELTRTOALS Y VE2—-OREE
Regal, BE WIOOBBRIAF34 VR
Minds iU 2 htnE42, ZHhCERLED
25V - VEa—-DFTRALZ5 ORT, &
DWL/4ic kD T,

51 DDOEKIICPGL ¥ 2 —TF. CPGIZ
BT A F 542 OFEAD clinical practice guide-
lines DEETF. ZhiZE CEBISHEDCPGH
HBEE, ThEVEL—-TBHHOTT. BT
7 PR RE L RENEMEROFA S
AVE—BOERMADHA F34vBH 7.
FhoDi\, FREBHAOIDOLOBN. 5
BRIABIETF VARSI Lo L I OBRY
AF9AVICED. TOBHICFIALZRCT
(randomized controlled trial : J ¥ & A {L B
B) BHRE, Lnokl BT VET.

Minds @ website THI T 5 & & & I — K,
B EMSHED 2007454 A 22 5 MR TR
EhTwnFE LA BERIEEHNZLZIAT, A
BRPLTEBZLEbhTHRILICEDELE %
DB, B—SRBBORE~N-VT [BRHTA
FSAYDHAF] DESBHFTALEREDS
DEESTHWET., F50I3DYTHRE, CPG
V¥ 2 — X Minds @ website DA T 7 & & 2 A[gE
EnwSZiicxbhET

¥, DIETIE Minds & V720 AZBRBENIC
BHEAMBEL LE LD, 20084E9 A2 5B
BEEL &Y, TO%2-F—ERRIHELEL
2. BB ToThETH, —F77E2D

CBVWIZTY - LY - EREETY. 48

EHEALZSVTY. BNOESSAN EEDIT
WwET,

[V AN Asa ] i}, TOBEHE
BHFEL TWABIZ, REBEERBIZT DIk
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b=t DTT. [sxAFaviitts {7y
H—] ELTR, BRFAF34Y, Minds77
ArSZbaErRicLTHET. BER, B8
FIEMNE Iofzizdd, Google THEMEMinds D
AEERBTEEY. 2O [7V=hrsx
AF a V] EMinds DPF CREEEHRIZ- 2D
Lo TuEy. BETIOTHRE, BF
TEHEEEVTHET.

& 7= Mindsid, BEFGHEOHEL WS TH
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20114E4 A2 5 3 ABRNC A D & L7, Minds A}
AR - T, BRERBEFEHREOEBME
BERMEB AT > T E T,

AE S Minds B5HZ PMDA (B3R EREE
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PGx¥ ¥ 7Y VvV 7DBR L S RDOHAE

Current status and issues of PGx sampling in Japan

Al =

Eiji Uchida

Bt &

Shimon Tashiro

BRUAFHEMER

Office for Promoting Medical Research, Showa University

1. PGx &5/ LiESt

BERRTY / LABOLBOY YTy /R
ThbhalkdithoTETHET. BIZAERD
EHDOBE T TOEKRER Tfuture sampling,
A AHET B HUE > TOEWERRECRE TR
RO, vy I ERKETEHETHHLEIA
20 ET. HEDOERMBETREICH T 5 PGx
(pharmacogenomics) ¥ ¥ 7V ¥ T2 T O
R SiTbhtnEta. BBROBRSTT
H&<{, BEFHEEROBANREDO,» (BET
FIstER), BEFHBELEREHLBEL LD
EDBEDHR, WANWABERMID ET.

BAEHEE T3y AKBEEFIE L 2R
DONTQRAZHLTWET*. [ty /48

1R TFREIFIRICET 5 WERIESH) (7 L3881 &

BEIZLT, LI ZELTY. QL Q2 HE:
hTWa30, FEREILTHEVED, KR
BR{ET, 5125 & OORBHEME SLIRER
DG, YHRERETTD T L OME £ OBKERIC
B4 2 HEFRIRRFAZASIEBWTITIZ
ETEnPEnIQITHL, Tkl &F-Tw
F9. TOQRAR, BMBROPIZS ) ABHS

By AROFERS LIRED IRB O "HEHE
ELTWBLIANDo®, REDIRB AT
TEVEWSTBRORBEHLPIZLAHDT
7.

2. DIADEZ

- 201149 A = DIA (Drug Information Associa-
tion) Cimproving clinical trial sampling for future
research (SFR) L, BXKBROBEEETDT —
OV ayTNRT4IFLTA4TTHDE LR
EFhEERLHD, FAl3 Pennsylvania KEIZWi:
Wb, AREDHBZ747TFM7 4TI
FEF LT TVEDP DT, ThEHSIC
T zeizLELE

ZhBEDLEIH o254 FTY. 24V
DALF 1+ DRBL, BEOWFEAD additional
BAVIA—LFavEY  VEBTHy TLER
H3. FAEAETIARBESATHEN. 25
Vo 72 BBRRE L o TWET,

3. BRKBREREOTTIT

Zhidd BOBEOFITT (Table 1). kD

* BEFOHEERERRFETRRR. &/ 2BE2EMALLHERICONT, FR0FEIA0H KAHFERS

0930007 5.
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WRO=DOH YT 58 LTHRIITE0RE
HTTH, BROA =2 H, ERORERFES
EET3@620MRES5 AT harsLh
XA, HLOBREORR, FUTICa3»8L
hEA. LELARHOROBEDRSES—
FIZEZTWET. SFRICDOWTEREICHAL,
MBLTE LI DICIIERAR»2 0, SELOVTT.
Ao h, ERLOOUT, ZOEREEST
ZAZEYEMBAL EhThwEdths, 251
Vo THBAXH S DIZEEROGCP T
EEMOBEFCT. bbb BREBEIIHL
TREATNOL B Enh LS BBORY T

TREERABLIROSNEBIIESELITY

Table 1 An investigator's view (in a hospital)

Sampling for future research (SFR) is not a
research of my own.

Although SFR may lead to a clue to understand
a part of disease mechanisms and/or to produce
of a new medicine in future, my concern is a
quality of health of my patients in front of me.

To perform a clinical trial and to secure
patients’ safety are my chief concern.

To explain SFR with ICF takes a time to
convince patients.

I cannot explain what will be measured and how
the results will be.

Table 2 What patients think when asked for SFR

Yes It is just a blood collection.

It is a kind of donation so I will
participate.

1 know this is not for me but for future’
patients.

Since you asked me, I will agree.
Neo I would make the amount of blood taken
the smallest.

T would not support one company for
its profit.

Clin Eval 40 (2) 2013

35, ZhiESBOBRTH Yy 7Y T el
EDORRTT. A 20124E38—HTRBisE
HTHDZLITRBELTWIDTEORERTTO
F—8TTR, ({BFICECTRABNEHZL T
7.

AREOHMABEMEE L7 (Table 2). Biofigk
2Roh30856 kv, SHRBERTFOBFCED
HEOEEETY, AL1DOFLEPDEOIOPDS
Py Lhlknwki3LdonationD&H ELDEL
WHZLTH. BBAARFDEHIZESEN
PIFROBED-DIZB DI ENnbhrokd b k
V. RERRICRE OE 2RI R, ARz S
WS EER—FFETT.

[No] EEIARVELE Boh3MBEES
BAERLHAELLTIELYL. ZhiShhiolk
VU FORBETT. )y vFOBRERIE1EOR
MT30~40ccDE ENHD LY. BHTMES
HBAEVADL S 30 ~40cc &S DREYIZKET
T, BENBIESILRETT. RiEALZICHEES
T E T, ERBOHEANEHE ALY
Nty P THREEHRLET. ZTHTSEAK30ce
TF. 30cciPbhB3DIEEDTTL D5 WET

I"would not support one company for its profit,
ESHOMBIE 57DITZARTLIEOKL
vk, TIHRRICEASTHBEDTT.

4, PAYADYLFTULT

7 2 ) A DNIH (National Institutes of Health)
@ Bioethics Department @ David Wendler @ F —
LABREDIDDY v TY v T ESEL BN
DWVTHEHEL Z L7 (Table 3). 3058 33,000
ADEERH D E L. B OFRES [yes] &
FEATHET. 200study TEO%LIEDAS [&
SERHTLEE Y, BUETET) LEoTw
E3 ,

30D study THBEE NS IEINE R0 =DT
T35, F OB especially method of obtaining
samples, 2% DiRME 435, #H{+ L 3, & &
DEEIRHE NS T & C, PGx, BIETHHEHX
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Table 3 IC and willingness to donate for FR

were willing to donate their samples.

The vast majority of individuals want to decide whether their biological samples are
used for research purposes (30 studies over 33,000 individuals).

When asked, vast majority of individuals willing to donate samples for research.

Of the 20 studies that assessed willingness, 17 found that at least 80% of respondents

In the remaining three studies, most unwilling respondents were concerned with
factors other than research use, especially method of obtaining samples.

The majority of individuals were willing to provide one-time general consent and rely
on IRBs to determine when their samples would be used in future research projects.

David Wendler, NIH, International Course on Research Ethics in Nagasaki, 2011

NEDRBEE NS T L TIAEN, L0n3 T LT,
ZELDARLBEARI—EBEFITINEE ST
WET, IPROPFIRTEHH T o b aridHn
THEBEZESFELET. TOLEIHEHNHA
BHADBEIEVSEZZETRVEENLENS T
T, ZhRIRBEBIHEL TWaRNEEEWNS
ZeTT. BADIRBAGETE 32 E S 2iEdb
Y EgA. NIHODavid Wendler 725 DFEIC
ShiE, LS Z Tt
HETCIRBORDE X IZDOTHW-LZ 5%
TEHE LA HHEAERY Y TLERDES IS
BB AELEETES DL, FlAF coding®
LCERILT A4, BREIESITEHL. oHEE
ZTCREHIOP. ThEHOTHARVDOThbrb g
FA. PGxdH VIV IFTHLvuoThH Y
TY IR TAREFI VS 0RO, T
v barohicE T EEA. SOP (stan-
dard operating procedure) #H o7& LTHHT
EFEHADS, HXEREF 2 v I TEZDS,
Corporate social responsibility (CSR), $%4&bHH
EEGEBICHTIESRD 5D TT.
Eakt+3L LTS, Fu—2iLRRT, ik
BREIATLESOTR LD, BARD2S
ZnELTY, REORELDI-TLEI DD
Lhkn, tWHI3FEERBNTEE T
BAOE4HMER, HENOREICOVWTEYS
JARBEESEIZLT, LEWVWETH, GCPIC

By 7 AL TORGHEEWRAME &L,
EHoTULE53HHTT.

5. 7T, A—OvOYLTYULYT

BN EESRMEL Y 2 - ORFHEERE S
TOTIEWTH Y TNV IBREDESIIZELS
MTWAEPFELE LA GHEBESER, policy
makers, WFZHE BV TV EF. China, Egypt,
India, Korea, Japan T® # % T¥. Prospective
consent BBBL WS BRLEF I TAWERLE SR
EFEFEVIBRTT. 3V TLERBET A
5 Tidk<, WIREBUOAN:BHEEL=E
<7,

F—a g /3T, 8OFICZhFhOEER
boH—Eh2d0olbDEHA EUELLT
future sampling, BHEFRFEICEL TOH—L
7=REEH D EdA (Table 4). EEFERRARRO
BacRBzmEe8roAESEohhid v
DTTH, RARBLEAETENWSZLELE, &R
DBRYMIZREART L2 T T,

6. FAUHDYLTYLT:
VA&®ZESN

F7 A Y FZDFTTH, Veterans Administration
(VA) Hospital, BRBEADKERIZAESL < DiE
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Tabled EU panel questions

@ How to improve the availability and biobanking capacity of clinical trials samples in Europe
under the current legislation?

@ How to agree on internationally accepted and science-based quality criteria for samples?

@ The usual evidentiary standards for regulatory decision making (including pre-sepcification,
replication, Type I error control ete) might be difficult to meet with many genomie sampling
exercises. How should this apparent conflict be resolved?

@ How do Ethics Committees in Europe approach pharmacogenomics? Is there a region-specific
approach?

@ How can we raise awareness for the need to unify criteria for acceptance of future use
sample collection?

PGx-DIA2011 & &

Table 5 XREVAFAE S LOH

@ Primary mission of the VA is to care for Veterans
To fulfill President Lincoln’s promise “To care for him who shall have borne the battle, and for
his widow, and his orphan” by serving and honoring the men and women who are America’s
velerans,

@B How do we make sure that the rights and welfare of veterans who participate in research are
protected while at the same time allowing important research to proceed?

@ Current guidelines for specimen banking by for-profits:
» Off-site storage waiver needed if specimens will be stored >90 days
© Specimens may only be stored for 1 year past study closure
e Banking for future unspecified use not permitted

@ Several surveys of Veterans views on specimen and data sharmg suggest:
o General willingness o share
e Less willing to share with industry
e Concerns about sharing outside the US

FlEA2 b 0 2% (Table 5).
BEDAF4 ALY E—L1000BL D2 Y

PGx-DIA2011 & b

7 A Y #7234 T 200
IREEARYIZZ DMWY 7,

BREABEEEE 2 7LTENENSD
ity 27 LEL

= 4% Y EF. Department of Veterans Affairs
GRIFEAZ) THE— 2 hiaTF—2x—-2 %>
TWE 9. Current guidelines for specimen bank-
ing by for-profits E E-TWEY. VAK AL S
NMETELL EORBEIH L EHA. BETIZISHE,
0FELE-TET. SHETITDODATHSN
BTOY Y PV Y XeVAFAEZ VIR EY
4. Banking for future unspecified use not per-
mitted, FEEhTVZWLEDOEBHEF AL
BoTWHET.

BOEE-THET. 74U HDSHILBREA

HRFEPRTOEORELS DrDET. 724

VADOSHNEEROERBEICKTCFDAOE X
IL&BLE-TWA L, FDAOEZEZIZESTT

AV AAREZIRoTHAEAFTARIEI »E
LREEAN, BT, SHAEIREIE-TS
DT, '

Concerns about sharing outside the US, 7 X V)
ACHDEDPBEIVRES=B030E5ICHL
L BVLE-2TWEbITY. hERY YT
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EHEDVEILSEDhETHE, 72V A TERE
BOBRVEBBEVNSONRAI TS 3DIT T,
Future sampling {3 %2 DA & &S Z 2 &
W, WALWALMENRDD, ThEHRLTE
SREHRDDFT.

7. ¥/ LfEE EBAREREREEOBEF

TREKXTE S TREH. WEFEMELT
HEBEMINILERELTWEDEY / A%
HTTH, €07/ LB TCREITRELELSE
{EoTLEVET. BIEERHRLEL BLE
Bor bR kATRA. 7/ 288 A REL
E3LVIHERRESY T, BEFHEER
BOEAMEEE LT IASVIE, 27 4 AN
WERLLEZ A VET. BAZEET
#|e k5 LEAESRREESEA XA, BROM
EERAROMERHTE ¥, EABBREERT
BRERkD - GEREE S4BT HA.
THORIHRABTEME LT RALBNT
HoTh, BE FECHRERD ISR
CXB5EBEEA.

Bt AT T A LI EVOTT N, JEetic
RoTEMEAEHEIRNRE» S DFLIH
L, Bo#sEDOMIETH B L LTHilITcE S
WA, BEHITRISNTT. FRIGHIZH -7
WIEHATCREEMAEHNENZI DI TIESHD
A Zhidd SHRlCE->TwET. RI2Z
NAEREE 5 = b RBFRICEED ZHA.

8. EIRREDHE

BAERREES T CEREHABOES 0
L <, BB AERMEOSHOREEL D
BRI TE T 2A. ERSICHIT3HEAR
BRBOENEEEEEET V- v —7
RRIohTVET.

77 AEHOHIEZ2012EHKS SV EDES
BNELAS, RCECZTLLS. BENE,
¥ A, BENERELS ERBEAERBHEECHRL

T 2003 1< &FEBE X REA B RRMWEICH T
BEESBICBORENLDTTH, BHES
TEhZheDRBRER S h, RIS
EWS IR LSRN T

WALNSEEHPIE O OIT A TWEDTH
MLkSenw3WEdd0 3. BEFREOHN
LT, ¥/ L3888TH, AR BE, ClBLwo
EEBA SO ETH, hilbl, WRARE
HHERSRKBCHADELVLIS LS,
7.

BEROED, ESLTRRABEEBAIENT
AVWEe, MREENOEM, ARFE», BER
WHREALCrhLREL O TTR, EEEE
BU5ODEME EHRMELTMEIRAD, ARE
S ortE, RETTHE, EGEEOHER, FRERE
AWML ABTHABE I LES EnSTEs
»BHE5TT.

9. 5/ LIEHBEDERAS > b

¥/ AIRStOWIE T FEgH & ORIz
THOTHET. BIBEFRABOMBEIZOVWTT
T NV TEWHIBEERHIIEVWSITERLD
T3, UEETBELLTHEEA~ORBORE:
AHREIZL &S S BiItk>TwET. HERRE
RoOMHE, EEORD, MEHBHROBERTY. &
IFEEU, 72V HOHEREE LA BED
I EREVANWARLHEEHD 5.

EJ Emanuel IZEBIKFEXMEEBOTH S 7200D8
DOFHEEH LT E T (Collaborative partner-
ship, Social value, Scientific validity, Fair subject

selection, Favorable risk-benefit ratio, Indepen-

.dent review, Informed consent, Respeet for human

subjects). #1353 7E Pennsylvania K D # ¥ ¢
T, TAYADANVYKHAFED IV YL I+ O
KIBMI/TY. 2TV - A-AEELZELS LV
IREZWERT AV AIZHDETH, b LHIE
BarEdhhilAENOREI L E»6TH5T
L&9.
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Q RBROBAOELGIMETE, T80
E55MBNDTL & 5.

AH BEEETRBERLLTT. EREAR
22— FEF-oTnEd, BIETFHBLEBEORIME
BiEH L oBBEELRE T 5 KB ERTRESRL
TRTNIBHREDD ERA, EREDS /4
faetcid, ERWHERAKICTIEZI W IBE
BFLAETEZVWCOW IR TE T, M
HHREAL TS > T EBIETEHFMTAZES
B AEESTHI S ERERF Eh T E
7.
A (BB RELRHAZOHRTIIE
EFBERTDEVEVNSI I ETEREI S5 T
BT ERBLDOTTH, AEE_&EDELZA
TREIAREIhZ LV Z LT,

AHE EZFTEVEELTVWSREFICLT
b, BB LTRBELTOET.

EH RZEROHHIELTCHETR, BAR
ERBRECTH, future sampling TPGx B E A E
AIZM O LS LERzR-TwET. KE
D&y 'ERORATH Y SY 7 ELTHE
BEFOBHERTVL LS EH K- 2R
HoT, TLIEIMNS- THIEEP VWS LS5 A
BOFETEOTCINEMELDOF— 7 BHTL
BEBVEY. LALUESES &V E % Phase [ %
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b % THZEILETPRIETF#HEDTIELAEW
OBk d BV T, BREST S
BPoTRBEDTRENHEVSBER D ET.
ZDR—HT, BEDHOLSITPoTBER
HDEhEDEBEH-TR-TEDEHB0D
EeBWET., 7AVATIHEBEICI- T
[REETEEV] EndFvhid, ABRRLED
BEOLILHTNHEATC [HEhio@T:
EWn], 4L ERFVF 4 TORLNBETYE
2o [ESF)LVwIHFLET,
HEZEBSPIRBOZEAFTERALWI LIS
bHDETH, TOESIHH-TT-EDLTE
D71 b 30 Cidgenomic sampling & LAV, &
ZVIRPICHIEICHL TR EVWEEDE
38w niEdbnET. BTLEELE
EoTWEALT T, &zl rHe
EoTn5biFTeay, EEANIZIZBOET,
AE ERESHOBERETYT. EHEERN
etk S REEZ 2 THIET 20T, 2BOR
BRTDY TV T 55308, Thitldd,
SHOBTEBALBRELTIELY. AHFIET
EH00E 5 »RBHTINORETT. ERRE
BAf, #EBRICULTANE, £ 50D EEMES
H3L6EBALELES, K BVWOBRTY.
EELIZLTWAZ LN AEATICAST
LESHE, ERICRLTHENERBunEd,
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7 vAib¥ ) 2 ¥ (Fluorouracil, S-1, Capecitabine) 22wV T

TR ORS BE OEWRT

(Jpn J Cancer Chemother 39(11): 1603-1607, November, 2012]

Predicting Drug Efficacy-Fluorinated Pyrimidines (Fluorouracil, -1 and Capecitabine): Yoshinori Hirashima and
Kuniaki Shirao (Dept. of Medical Oncology, Oita University Faculty of Medicine)

Summary
The elucidation in recent years of intracellular signaling mechanisms related to cancer cell growth has been accompanied by

increases in both drug development and biomarker research. While treatment strategies using biomarkers have been estab-
lished and put to clinical use for various types of cancers and medications, most are limited to drugs targeting specific mole-
cules, and none have been established for traditional cytotoxic drugs. For fluoropyrimidines, the standard drugs used in
chemotherapy for gastrointestinal cancer, biomarker research has been conducted on targets such as thymidylate synthase
(TS), dihydropyrimidine dehydrogenase (DPD), and thymidine phosphorylase (TP). The results of research on these targets
have recently been reported, albeit retrospectively, in a number of additional studies and large-scale clinical trials. While some
studies suggested that there is future potential for these targets, in general, it appears that there are insufficient data for their
clinical application as biomarkers at present. Given the advances made toward the realization of personalized medicine, the
discovery of biomarkers for fluoropyrimidines is of great importance and warrants further study. Key words: Fluorinated
pyrimidine, Biomarker, Thymidylate synthase, Dihydropyrimidine dehydrogenase, Thymidine phosphorylase, Corresponding
author: Yoshinori Hirashima, Department of Medical Oncology, Oita University Faculty of Medicine, 1-1 Idaigaoka, Hasama-
machi, Yufu, Oita 879-5593, Japan

RN F =T —

BEE A, BOMAMIEICET MM Y S F I EERESH Lz Bizoh, EH O E
WIBEDSBE AN TN S X )T oz, FEBICHE4 RIB T 2 IEEHIC BTN, T — 0 — % F W2 BRI L, WK
IBHENTWESY, ThoDiTe A LIRFEOSFRENERERIIRONTEY, (EkOMBGEVESENICB W TIERIEHESL
L7 % OB OFTIRTD 5 HLEEORENERERTH 2 7 v L) I VR LT, BRI L 0 sf v —
S —WFgE & LT thymidylate synthase (TS). dihydropyrimidine dehydrogenase (DPD), thymidine phospholylase (TP)
B EDMEPITONTE 2. Bll, TNOSDOHIEEMREE L MO ART 5 4 T TlddH 5 ASRBBLE R AR O T8 THERE L
TRV OPRE SN, TOMKR, SHOFTIEEZRETHIMED & SIS LD, BLERS TR S F 8824
NAF == EBETHIERERT S E W) OPFH TRV L Bbh b, BIMLERIBIELDOH 2L, T
Tt EY SV VR ONA A== ROET I RBELRI L THY, SHOES R AFEEESWHFIND k
ZAHTHbo

INF TWIAMIAIEEICB D EGFR #EFY %

& C & [C
EML4-ALK #ZF?, S8 - B2 BV 5 HER2 ¥z

NA F=w—J—eid [EHERIC BT 5 BN AL FY KREBHEICBIT S KRAS #ETFY, MLSHEIELE
miﬁ%-/s@éiaw:w@ TR H B O, §L< BT c—kitﬁfi—i’—ﬁ’, BHafEicBiT 5 BRAF SHEF"

IXIRFRRIA ﬂ@" %E £ —?HJE\’XE@?M‘%‘k LT, %8 &% EIHRTMEF & U TRBEEREICE L TR
ISR SR EEFsNDY, BEINEETH fﬁﬁxﬂiéhf\ﬂé L Lo INbNAFT—7)—

[+ (prognostic biomarker)., % IZIEEEORET N DIF LA CITRED D TFEMNEFECENTEY, it
HF & LTHRRICEE NS (predictive biomarker)o FOMBBEEMEIEFRC B TIZHBEORX P L 3L F

Y ORGREEFER - JEBEPIR S

SRS T 879-5593 KRB HHMNTIER & 7 1-1 KA KZEEEH - MR
FE R
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{Ternary c
;
Fdl

TP

DPD Up
FBAL = ~e
OPRT

F

1 Fluorouracil
DPD: dihydro
TP: thymidin
TS: thymidyl:
OPRT: orotat

RS DR BEWTHEEL TV RVODPTIRTH .
LI O ERMIBEETH D 7 v by 3 TV U F]
FNCTHE LT O MBRRIZEERRICIGE S E/31 4+
A —FFEE LBV, FRTE OO T
L FOBRICONTEEYINE o

I. Fluorouracil

fluorouracil 1£Z v + OFFHIIERE 12T uracil DI}
AT L TV B LS MALTEIZ, Duschinsky ¢
Yo THEE N7 vILY ) 3 U ROMHIREHE
%%,

fluorouracil i nucleotide transporter = & b GETHH
MPEPNCER A L7, F0EBHRIEETH S di
dropyrimidine dehydrogenase (DPD) ok N o
RiELE L a-flour-F-alanine (FBAL) & L TR
MEnb. —75 THl% T % o 72 fluorouraci

uracil LFI LYY 3 Y UoREHERETY LS E
WaFIEELS NG, B 112 fluorouracil DAEHHH
%7R9 o fluorouracil iX thymidine phosphorylase (T
ZJr L7z DNA &%, orotate phosphoribosyltre
ferase (OPRT) %4 L7z RNA HEBERESEZ X 1) HUlEg
RefTEENB, BEAEMICE TP LD fluorour:
1Z fluorodeoxyuridine-5" -monophosphate (FdUMP)
{GRIF &1, thymidylate synthase (TS) ¥ & US&TE
Ml O 5, 10-methylene tetrahydrofolate (mTF
L E 7 SRS AR (ternary complex) %7
T 5o TDHEE deoxyuridine monophosphate (dUM
7> 5 thymidine 5" -monophosphate (TMP) ~DZE#H
&b 2 & TDNA SRBEES kY, T7-—7
OPRT IZ & Y 5-fluorouridine monophosphate (FUM
ZRECHIIBPI D RNA I A L5 & & TRNA #
iRy g =Rl

i ACRERGE

e (LM e TINA
L) |
TS, - e
/ \ , _
AP BA0-CHFHs ~~ ) DHFR
e S FHG
mTHF

“gUDP == FdUTR—— F-DNA
RNR

FUDP ~- FUTP—s= F-RNA

DA

¢ dehydrogenase,
rylase,

1S€,
ribosyltransferase

HR¥E 5 & L7z fluorouracil 1€ D# 80% A5 IFigi o
DPD (2 & § B MR S o 37, S NS RITiB< 5 S-
1 & capecitabine @EFET 2T M ERoTWh,

Pk o £ % % 14T fluorouracil DNA T — A —
& LT, EI2DPD % TS AFHINICHE ST b,

. S-1

S-1 iX fluorouracil @70 ¥ v 7T b tegafur
(FT) 2 gimeracil (5-chloro-2,4-dihydroxypyridine:
CDHP) & oteracil potassium (Oxo) 2EY a2l —¥ &
LT1:0.4:1DENVETERALZ7 vLE) IV VR
BOFHTH B, KFIho FTEEE L THIED P450 12
& 0% fluorouracil (B SN B A3, fluorouracil @
I Gk 7= & 5 (22 & 7z fluorouracil i3F o DPD
Wk o THMREST, RiFEHLshb. L2L, BEs
7= CDHP 77 fluorouracil 5 ##E Tdh & DPD % i
RS 5 & & Tl B X ORI @ fluorouracil %
EMEICERMSR XA IR HEICT 5, —TF
Oxo L& M2 B v T fluorouracil D) ¥ B{LEER
Tdh5H OPRT #IHEPOICHET 2EH T 5. THZ
EOMAERIEF BRI ST B, DL S-113DPD % lE
3% T & T fluorouracil OFEMIEPIIRE 2 R E M
DI EICE T, L ECEIEEARE R L3 L
WA b, NAF<w—Hh—%LTS1 b fluorouracil & [f
B DPD e TS "HE SN T3,

o)

. Capecitabine

capecitabine & fluorouracil @72 K5 v 7 Th b
5 -deoxy-5-fluorouridine (doxifluridine: 5 -DFUR) 2
B 5% B EESRREE D 7-8 5 2 80k ) iEES RS
B, HALRHER BRI L R S 2 FHTH B,

capecitabine XML E 2 SR E iz, HIRICB W
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T carboxyl esterase (CE) 12 & ) 5 -DFCR [ZZ# &,

Z DOBIFIES L OIEEARR CIESE OBV cytidine deam-
inase (CyD) 12XY 5 -DFUR IZZEM S5 IEEHE
T 5 -DFUR & & 512 TP 12 & = T fluorouracil (2%
BENDZ LWL VFEBERRERT, 2B CyDICk
% 5 -DFUR ~OZEHRIIBERCIFREZ 59, 72 CyD
BB TERREMRN®, BESERFHTEIIE I
Z bbb, LLE capecitabine i TP # 4 L CHEIRAGIZIE
AR C fluorouracil 4R L, MIEERRE FIE T
BEHATH D, AFlDv—H—& LTIE TP & OERAS
BECHEIN TS,

V. 7Y IV URERICHNT
ARSI RTAIL TR

Bk & 51287 v ¥ 3 U v REH OV HEE b
b, FEFROFEENRICHEE T T TEE R4S B

F& LT, TS, DPD, TP 4% &OIBEN - BRERAIATZE A
BELATONTEL, BIZ TS OEEEMRANFEHEE T
7 oAb ¥ ) IV REFIOMEERELTBY, TSH
BEEH DOIEE T fluorouracil ICHEFIMETH 2 & & A5
HFEN TV BN, BRSPS 5 DPD ©
FH = 2 fluorouracil IZx ¥ B EZEE BOMBP ERT
WEPSHEEDL Y, T2 TPICEL TR, EEE
W TP #EIE & capecitabine DB & O AR
HEENTHEP,

S HITEFEIC B E RBBRERRBEICBIT 554 4
7 — A — IR DRERPRESND L 5127 577, Sasako
5t stage I/NBEEWE & LB ibsefmEs LT
D S-1 D AR IREE L 7= e 21045 T A BB 019 B
Wreel LT, BEMIEANO TS B LU DPD #EFDF
BSZWHETH o 72 829 BliZDOWT, HBHZEOBIET
SR L AT L OBEE L b 0 ANRY F 4 TICRE
L7z ZDHER, SS1EGHICBWT TS BL U DPD @

FEEDE BB IR BRI L CE I AR
M OIEREZ RO (TS BEBB; HR:0.521, 95% CL:
0.319-0.850, DPD &=553#: HR: 0.616, 95% CI: 0.416-
0.914) Z &P 2B L7z 72, HATEEIZHT 5 first-
line & LT CPT-11-+CDDP, S-1, fluorouracil % Hi L
7o RALSE AR (JCOGO912 3B%) 2B W Th,
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