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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL REQUIREMENTS FOR
REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

THE EXTENT OF POPULATION EXPOSURE

TO ASSESS CLINICAL SAFETY
FOR DRUGS INTENDED FOR LONG-TERM TREATMENT OF
NON-LIFE-THREATENING CONDITIONS

Recommended for Adoption
at Step 4 of the ICH Process
on 27 October 1994

by the ICH Steering Committee

This Guideline has been developed by the appropriate ICH Expert Working Group and has been
subject to consultation by the regulatory parties, in accordance with the ICH Process. At Step 4 of

the Process the fina draft is recommended for adoption to the regulatory bodies of the European
Union, Japan and USA.
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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

CLINICAL SAFETY DATA MANAGEMENT:
DEFINITIONS AND STANDARDS FOR
EXPEDITED REPORTING

Recommended for Adoption
at Step 4 of the ICH Process
on 27 October 1994

by the ICH Steering Committee

This Guideline has been developed by the appropriate ICH Expert Working Group and has been
subject to consultation by the regulatory parties, in accordance with the ICH Process. At Step 4 of

the Process the find draft is recommended for adoption to the regulatory bodies of the European
Union, Japan and USA.
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BFETIE, M & 72 2 S BT 2 IR M OBRIR 7 — Z 223 6D T FrE DL MR B
D ke R 2 ARSI Z E N EN D,
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3. EXEmREMEHNE

AT, EHEG GG B OMRICBET 2 T4 X o A Zmd, ERLL MG
X, BEMRFNFEIEIZESOCTERT 5, BT SEE L O ERLZSEEHEGEIL, —3X
EHIZ 200D —= N EeTHZENARETH 5, [EHML L EMEREAEE X, @5 BESER L.
EHS OB, FEIES OAGRAT (T 72b b, RIEAKRHFER) &2 WILiREZICZ 2D
MENECTEAICHBIL R T 5 2 ENTE 5, ERNZEMEEARGE X, M L=
L LEDLD, CTDICZEOHEFEEMAATZ & HTE D,

K72V E U TV ARWESL T, 3.1.2 BT SN TV D8 HE DOE IR 2 MR
DHREORZEEDE=2 Y 7L LTHaTHY, SLR5BNHEE (ZalErses) 134
TRt EZLND, LonL, EERESNTZY A7 HEREENY 27 K OEE/R
RETEROH D EILITHONTIE, 205 OREITH LT 5 K 9 IS S 21BN 22 xR
EBETRETH D,

XEORIZ, BERMEPZORE TR 7T LML TRRDTHAI LEXBND, [E3K
a2 VRS RETENE, Z PRI BE9 2 B AR F WG D N A ORI O B I L2 R T
HEHSNDHRETH D,

31 ERMZEMHERHE OB

PUFICR LTS, BRI Z MR R O OB EMN TH D, Z ORI, HiZERE
i S OVZZ PR R EIC B WD TRFE S VTR Ko TR D ATREMN H 2,

3.1.1 ZEMIZBT SRR 278 DEF

PR i 2 VARG O FR NS, LT ORICET 2 ZENE LT~ TH D ¢
. HERRFESNIZY A7
. HER AR Y 2 7
. RN RN
Z OEFYT ER AL BVERE AN Z BVERETEH LB O R DG AIITHETH D,

3.1.2 FEDERSLZEMELREE

EHMZEEENHBEO—RE L TENOXNKRE LD ZENEY LB LN E I NIT
B <, BH OERMLZEEERZ 2 TOEERMIIH L TEMTRETHD, ZOEEOE
HMEZEEELIZIE, UT280_XTHD

. WHAEOMYEICRE SN2 TORDLN2EBWERICEE T 2 1EWA ., INE S, B
SNTWDLZEZRIET DT AT AR N T rER

. B 5 R LT Ot & O FERL
O  RIWEM (ADR) DOEREHE
O T ZaEMREHHE (PSURs)
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o  WHFEELOZEMET 0T 4 — VO LTmE=F U 7 (7 F R BB OFH,
I SCEFLHRNA DUGT R ORISR & o 25 T)

. HIE O HR 4 RIS &0 BUE S iz & oft o EiAf:

—HBD ICH Mg T, RIS MR AR R 0 oD I Z 3R i 2 MR AR B O 72 D DD
#AE & B O E 2R 5 2 L S EOEE L > T D HEENRH D, ZD K D IREMENR
RNGEITIE, RO OEE G ZEVERTE#S, LROERES TSl s BE LS
ATVD B 2B UE 0 TH D,

3.1.3 ZEMEDEREITA T SITEIF

BERLZEMEORE LN ZUT T 21TEEE A2 DL T O CTHRILAZ & > TURTRETH
%
. LM OFRE

. RSN ZEXROBEH

o  WREINTLEXE

. TR ST AR Oim BRAAR AL

o EAMOMEE MBRESNIZLEMRICHT IEEICLDIET=4Y T
o FHEAOMREICBITAHIH LD TER

e E ORI B 5 Efizt i #E]X,. CTD @ 5.3.5.4 1 (ZFOoEKRBRREE) il
LEbNAMOE (Hl 21, HERRBROGRITT Y 2—14) [TEDLZENTE D,

314 ZETIREZELHE (HiHE RS PEAZEZI) DEFR

T 2T SREIEREGICET 5 AT O MO RBE O X R 2 a AR 7 AR 2 AR R
& UTCRET~ETH D, 3.1.3 HTIE, Mkehiatd 52 aMERE I St i 2 32195
L aRLTWD AN, ARE T, YRZEIE M 2 ERE G2 VR AR I X 5 4 2 o SR
CHIA LR PEREEBICEBAINLIRETHD, ZOBAIL, —DORRESNTCLEXR

(Bl AT, Al & 2tk =R — MMIFE) IZ K0 BRORE SNIZRBICHR T 256088 %
MO THD,

LREMENTFEDTE T OFHAG O B & 72 5 TE A ROV arERHlRs R a2 58 B &7
5P E R B Z EMEAFEICE D5 2 AT L, ZNOOHEIA L5 TER 2 RE
THECHIEY, UTDOREZETRETHD ¢

. YKEHRMOMNE (BHEEL 25, BEE LTWLAEER BWEHZREDL 50
R 56 L <UIHRFE DREENRIR L2 2 & 2 HERR T 5 12 DI H43 2ok BEIZ VWD
BT 50,

AV EEN
. EATH O, IR L T D LMD RPN NSO AFTE 570
INH O & 725 TE IR BT B LR R (PSURS) | A7k fi: O FFiffi (annual
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reassessment) . KEREH O L S BHEIOEH L5 TER LEAESETHLLIWL, F2, B
ML EMERF B OBETICHW TS X,

32 ERMZEMHEHROFIE

FEE OIRPUT I 2 2 MEREAUICER Y e RO FIET, EERMS, @ISR E, 1RG5 0%E
MR O D fTe_REFEIC L > TRA S, 72, BIRLIZTEIR, BFEshiz) 27 BED
U AT HDHVFRREROMNEHEE LTWDD0, EWE, 7 v, §lid 5 0
XL BMEDNIFENFZED EHITH DD L » TR 5, MBI LT 510D )7
EEERT DT, R LEY T A BRI RETH D, BRI TH
WHN D EBERFGEOERNZRNRNCEET 5, 2k, BENLEMERFTFHIC L > TRES
Tl 2 ORTEIZH AT D700 FEEZRFT T —MeR2bD0THLH, ZDY A ML, =T
EEHEATNDHOTIHRWVWOT, BEITEE, RITOFEEFERTXETH D,

3.2.1 BEHIEDF ER FERH

A X AVEME S 7 AR R AR EIER GEM A, FEERRM) BRI, E %
PR O EIER HIETH D, BEFETIE, TFEF T DRFOERITAYBATLEY LD
7 [&HL] %3 2 0E70 < M L CTIThL TV A EROEREZBIZE LG+ 5, Y,

PR 22 EVERARET B O —BR & L COBLENIE A BT AN, B E L kT ~& T
%, EESEOEME (ERLZEMEROEME, HHEFOHEME, AWk oHMAF
) ICHEERDLRE TH D, WHEEPMGT DN, B4 & FEFHEEF IOV TH#E T
5T ENEREND, £, R RIS P IET SN ERBUSHOWTH B R & ik L. S0l
ICXE L L TR ZEBREIND, B TEROMEHREEROPRREE GZY7T258) 1
i 2 EVERARETEIZ I T DHIH &2 5 PERICHE - THFY RIS D& TH S,

WHIEOD FEh it L, AR, HFPEO BAER O A K, A2 HELORITR 250 %
NETH D, BIEREFITIE, AEO AR, ik, FREOCTENIIEE I L D ROMRZ E
MNP OTERIZFEIT & TH D,

21T, BIEFZEICOW T [Good epidemiological practice]  (EE2ARFZE 0D F i 12 B9~ 5 £ 1)
J OEBRERAE 2 (ISPE) A RTA 2 & EERAICEKRENTIA RIA v 2BE LTS
D2 HHELES D, —EOICHHIE T, HIOEER OB A KT A4 U H3, BEHFEOF M &
OFEMICHHEA SN2, ZNHEETTRETH D,

ATREZRIR Y | B /K D B PR 2R ARS8 D FE i M OB P 2 B (AR L BTG PR L B
T 5 ENBEERZET T NE TH D,

4, BECHER

1) CIOMS, Current Challenges in Pharmacovigilance: Pragmatic Approaches. Report of
CIOMS Working Group V. Geneva; World Health Organization (WHO), 2001.

2) Guidelines for Good Pharmacoepidemiology Practices (GPP), International Society for
Pharmacoepidemiology,http://www.pharmacoepi.org/resources/guidelines_08027.cfm, August
2004.
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MR- ERL T EEER DTk

1.

ZEIHH— 1 Z > & (Passive Surveillance)

H %% (Spontaneous reports)

B &1, 2, HHRY R UMM oME: (B2, WHO, HuskomI7ER
EF=XY 7% — (Regional Centres) . HEEE L ¥ —5%) [ThT DEHK
HAFEIT - BERAZTICL 2 BRNZ2HRETHY . 1 BEEHE D WITEEOEIE
iE G SN BREFICBITD L 2 WITEEROBIER 2R T2 LD TH- T,
B R ERBR ST & 20D SRR 72 07 15 TUNEE ST EGNIT H RG24 72 5 220,

HEREIL, ERMOTRE DR 7T N ORFEICHE & 2 Rl T,
%< DA, EFKITTHE TORKRBR UM O HIRATRER I BV T S e
MOl ENBRAERRIOVWTHEELWMESND, £2, AFERENL. B
HELRBEIERNCE T 2 U A 7M. fERRIAF & OERRRHEIZBE 3 2 B2 e i
BoONLHENRH D, BIEME LI DE, FHEAZ BT 256 13EEZ
hoNETh D, BEREICLDT =213, REERGENE L JERINHRE S
NHHRIT, EfgOBH, EELLEMEEHEBEORENEE), A7 1 7 OEHE
KOS IR HN ORI B 2 B T S M OR ITRF S 55 5 % 0,

H R & 7 55 72 00 DR BHI LT

BRI CTlE, BREEEDDORZEMEY 7 F VORISR ER 72 FENHW LT
Wb, INHOFEDOE L, KKE LTHBEMICHY, ety 7ok
HHZxE T 28 ORI THON TV A RF TH D, T b DHIETIE, R
&% (proportional reporting ratio) Z&HH L7720, ¥ 7 F AT L TAA X%
(Bayesian techniques) & 2 W3O FiEE2 MW 606 H 5% 8 E7-, iR
MEEROFEIZ 1L, 7— %~ A = 2 (datamining) DFELEH S TVWDS,
T—E A = T OFEX, ERPEGERE OSHTICD L b DO TIERL, FIZE
OoFrEHIZHWARETHD, TLTC, T—HF~vA =V TOFEIL, E6kd
PGS LB T 6D HERI7R S 7 VBT D 7o O OFERHENT FIEEZ H W5 2
LICE-T, BEBEDOIEZESHIZT LI LENTE D, ZOHETITIAZO
RESEERITHZLIETTE RV, EEIM TOREBICHWDSGAICITEER
DUETHDH, BT, T4~ =V TOFEEERTLLE. 7 Fum
DEDICHESNTHIEEZBETRETH DL, b, ZOBEIXZOFED
JRE L REEICBER L TV ENDLTH D (BESEITIVUX, FrRENE S, BE
DRV AFEFLOABRREITEL LT TRER X, T —F~vA=0T%
AVTHEVRS ZEIETERY, T—F~A =0 72 HVIRHERIL. BRWE
DGR, L0 BEARNICE 21X, B2 AR ORWERBERORE 2722 LD
25D AR MEICNIET DIBER NS T ARk Lz E TR+ & ThH b, T
RTCOVTFNVE, BEEOFTREMELZ R L7 LT _X&Th b, o, &
TFARRBDENRNT LR, MENFELRNWI EZ2ERT 55D TR,

-10 -
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. JEBIEERERR T (Case series)

—HEOREFIREIC LD, EA L AEFRZ L OBREEOILAE LN 5E1H
B, RIS Z DO FIEX R & FORE L OB OBEMZBIET 5 L0 b,
Wil ESETHZ EWCEAERHTOD, 7FH7 4 7%y —, BARRMNEN., HEMEER
BBEIESE, AT 4 —7 v A « ¥ a Y IR SR & O EBIR <
SONAMARAEFRERNHL LB TVAY Y Zokn, Z0kHRFE
RINEREESINT-HGAE, BETZOL ) REFICESAZES, R 7 rr—
7 TR OGER 7R IR IC B O HRETh D,

BRSO (Stimulated reporting)

FEEGICE LT, 2 WITHBARE Lz, FEoki (@ xE, HmEN) csn
T ERHMEIC L 58S %L LHESET 2720100 OO FIERAN L TE =Y,
B, AEELOBEFRESDH D COEHE SNz HIEICESWTRERIC,
BEEZORELMEST L HEENDH D, 20X D RFIEIC L > THREEE S5 28,
SR — A T RITBIT DR, BRI S Lo TLE D 2 &R0, [FElR
R ThH D Z LIRS B,

MRS BN, BENEREFEMZICHEMBAICZ MG R AR U, BRSBTS
OFERICEEZLW, AEFELD AN INHGEITERRE LT LRI Z &
WD, BiZBEFEMH L S DANIEHE (B 21X, EEOERFRE L E X 581
O, A VT RA=NRT 7 v 7 A%) ZREL TS LW, filkEEHICET5A
FERERMEORRIZAITO Z LITX Y | REDEIRFMZFITK U TH LWIEATEHE 2 J5 50
SH, EFIEH SN RE R ORZSMEFRERIET 2 2 LR Re s 2D (f
21T, BARICH T 5 HIREZHMA [Early Post-marketing Phase Vigilance : EPPV] %), Z
IO ABHERRE L ARTRETHY, 20D, ZoREHENHELNTT
T NOITIEMERREBREE RO D Z LT TE 00, MEREHET L2 EI1LTE 5,

Ay —~1 7 A (Active Surveillance)

FERRA T — A T 2 AT, ZERY — A T2 R LI BT, & 52 CHEHE S
TRk T e e 2 AN L THEELORHAR L ZRIIR L LY LT 5FETH D,
BB —_A S5 20—l LT, BEDOEKIEEAZ T T-BEDY RV EH T a
S AL DBHNRSH D, ZOIEHDWMTT 2521 % EFIC, HHRAREER~ORARY
Z DT DA BT D, kI, e O EELWE T 50T — 4
ZEL DI, B — A 52 R AT A E N FRZE Y — A T R
AT LEHWD LD G EBTATREMEN &,

. LS E RS (Sentinel sites)

FEMRH Y — A T 2 R, BRIEREEE ) Sl Sh A EFRICET 55848
MOIEMEIR T — 2 gt D720, Yo 7V OPLEEREBIZ 31T 5 2Pk
DL E2—XIEEKRO/ IIEM~DA o Z B 2—%1T9 T &IT K> TERT

-11 -
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HTEMWTEDL, FFEDOERNLIL, TBROBREME T AT LATIHEHELZ N
f%&wkmbmé%mwm\$l®7 ZEDIEREEDZENTE D, &5

BIXN AR =R R I B W CELA S O SKAE AR BT 2 O A F %
E%k#é*&%f%é“iﬁﬁzﬁ%%miﬁ@%kbf BRSNS T A S
BOVIRVHE OIS KRRERARDND RERD D, mﬁiﬁw% BT 2 FEMmAY
P TR, EPE. TR, BT X —F Ol TEE LTHEHASN
LEHFNTHD THITH D, TOX I RHisk TIE, FrE O EIE S O B &
<. HEL ?&ﬂ:j‘é%ﬂ%ﬁlm’)fb‘éo X6, BFFEOHAKEGCIEIa sy Ba—
AL ENTZHERBRERE S AT ML > THEREORFHEEZ HEME T, A
NIRFERBA) S — A T U AV AT Lo TS, AEFEE CoEhE=X
Vo 70E, BOBEBRAEEZHH L COWDEETODY 27 OREICHAHREEMN
H5,

KA N> hE=H 1 >~ (Drug event monitoring)

RN NE=H Y T, Eﬁm££@Wﬁ@%@m%—&4ﬁyxm~
FETH D, HHIA Ry MNE=X YV FTlE, BILST— % TR RS
IR > THRENEESNISENH D, LT, T?%ﬁAfﬁ%ﬁétbc
BERD 729 OB RE B3 BLUE ORI TRFE T BF T En 5, B=EIC

e, mIGPE R %%@ﬁ(%%%ﬁH%a@)\§5£\hﬁk®$%&o
ik OBEEICET A ERND S ENGL2 B 8T AR NE=2 Y T OR
RE LT, EMEOCBREDRIZROKEI LT —ZIWNEDE SN T-oE D L
ERHY ., ZOEOEERY VS FANRHBIZR D RN H 5, -, BED
E R S I 22 D TREMED N B 5, RIS E L TIE. ZROEMK D/ TBE
MOEERZICHET D L0 EFEMREREINETE 5N H 5,

BEklEE (Registries)

BRERIE &3 A~ OFE 2 2T 0 BEO DU A N TH D, ZORHEICIE
R OREBER) D56 LRPEDORE CGEAIEMREHE) OBardbs, 2o
DGR LT, B R Th 5 BE T — 2 OFEN R D IT@E 2003, (L
SNTEMEEZHAONT EOKERE ., /A &0 LT TIREST L 2 LR TE 5,
MR RR HEJE 0D B2 i SO ST K7 T 0D Bk 5 D 2 AEBR Gakhll P2 13, A ] K
OERARAER I B D O RN BT % 7 — 2 OIEEITRITSL D, £, REX
FRAIFE L, MR OBREIER O/ 6N — AR L | BREIER Pl ORREE
AT 28FH L2 WVITBENDBEN BTNz = b v — /LR & OFEHFIE ARG
Z BT DIEGI RIFFE O LG R & LTHEMT 22 &8 b5 265,

BRI CEAIEEN) BEIE TIE, 3028 2 0 BE RN R 2R 8 2 AT )
EIDEMBENTT 272012, HESROEIRS (BI2IE, AW i % 24
M UTZBIER ) v~ F BB OBREHIES) 20 LIcER IR e 5, B K
AIGEHD) BRI ECIT, MmAE, Rk RSB S HAEN 205 L7050
bbb D, BEZREFBH T2 Z LR TE, ak— MIRICHEAZ AN, FE L
SNTEEMEZHWTHERRIIET 27— 2NET L2 LR TE 5, xFHREE

-12-
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EixliF7enadk— MFRE TR, BEELZAET LI ENTEX LM, FREEZZT
TWARWE=O, BEMZZEHT 2 Z 23Ty, LaLAnb, Zhbit,
WCENRT T R HLIONWTE T HBRT AT EE 2D, ZOFEDX
AL 1L, FFE DR B Z G & 3 D A/ R OR 2 REHT 25 6 1013
DTHEHTHD,

Ll Bl £2AF 22 (Comparative Observational Studies)

WROEEM TR, HEFROTEICET 5 EEAHETHS, BIRME UL
SRR S R S VTE S 7 A ORIE A A SHOBBIRE DT A > 55
5. ZHBDFFA L OER O, BB, FEXBIER K =k— M (1
EROHIMETR) = 2505,

. REWTIFZE (FHAS)  (Cross-sectional study (survey))

REWTRFZE i, SR SUTR B ORIEICBIR 2 < — DB CUT—E DR
MG Z L) CTORFEMANLT =X EZWNETDH, ZOX A TOMZEIL, I
FREHE SUIAEREZ Lo O 0T — X IEIZHW B D, BEEHFIED 7
K, ERIOMEHET 7 AL ORFBEME 2 BT 5 2 E N TE R
WETHD, ZNHOEIL, HLEATORBOEREELRF T L0,
< OMDERET DR TT —H &2 & 52 EDOTE HEAITIIRERA 720 2 it
THDOIHRD LS HNLNTWD, TNHLOWFEIEETZ, AREY EOoirick T
LZIEFELT U NI LEOBBENRBEEMEORTNILHAWD Z ENTE S, Mk
eI, AR N ORIBIZ XV 2L LAtk L<FIHS NS,

. JEBI%f BRAFFZE  (Case-control study)

JEGI T TIE, R CUIER) 2AT2EMNZ DER &35, RIZ,
REGI &R CAERI S, R (UBRERER A S R0WEE) | 2BIRT 5,
SRIC BT DA OB HORIGD, JFEMIZR T 2 A OHHOEIG 2 RET D
LI RGIET, ARZRRTNETH D, WHOHEHOREOLRICIE, Ay X
AR OND, ZOF y AL, WO SR B O EROHEEIETH 5,
BEIT, BFEOT = RX— 2R YHIED BRI DO T2 DIEE L2 T — 2 b
JEFIE T 22 L TED, FRRREMICH L TREMEEHRN RO ONDGE, 4
AR (B, /N SR SE) (SRS W TER] & xR A JERIT 2 2 N TE D,
WA EEROGS, MFEORBEREM R L LT =2 =3, LER
FHWER KL OT O b 57— 2 PR E I 5 b 2 A O3 R e FB
Th o, IEGFIRIIIZEIL, A CUIBEEDIAD) & —ODOREDOH AT HR
EDOMIZBENMEDN B D0 E 9 e liRtT 2 2 L2 AN E T 5 RUAFFRIC
K DEREFOREEZ AR E T 258 ICRICANTH 5, fERIATFITI1E, A
R L AEFERR L OBRICELZ b7 b T HREMED & 5 B K ONTHERERR 55 IR
A EEND, FFlZRILT OIEGIIRATIE TIX, HFROMEFIHRZRD D Z
EMNTE D, MEHIAZIB T 2HENROT N TOREG CUIAMIZER S
T=AD—HR) BB JFRERICET 2 ROBEBBEMOE S, BIRE
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BT Z LR FREE 8D,

. 27— MMJFSE (Cohort study)

ak— MFZE T, FE (UIFESR) oV 27 EFHICBW T, FEER (UTES)
DR RGBT 2, BN ZE LT, BF 2 L ICIRFIEH O RPLC B
THERPHALNCESND, B, BB O & 2 RERCIEIEA A2 HEH LT
L0, PIOEESTIIEHL CWARWZ b E 2 N5, ENOEKIFE AL, B
HEZBEBLTCHLNICENDOT, BEROFEHIIAETH D, A IZEET
% 245D 2k — MFFE T, FEAIEARPUZ LSV TS 2 2k — R 2R L,
ZDOHBRRIEMZ1T 5, 2R — ML, AEFROMx) 2712z T,
HFERBORAREZWALNCTILERSIHEEICAEATH D, £, aFm—h
i, F—OEREZ AW TEEOEERERERHNT I ELARETH D,
LU, HEG OIS (FDEFARESE) 2EH L T BEEZRTFT 501
T IRERIE A NUET D 2 E R L WEEOBD TENRT U NI A ERTT D
TEDNELWEAND D, SEFIIRAFZE & FERIC, 2 — MFZETIX. BHEIMIC
LT KT — 2 = ACHFGE D 72 O (R BN INEE L 727 — & & W CTIEH
ERAHZENTED, £72, aFA— MIETIE, ZNWO0BEEEZZEDDH L
LY UREBIEDS 5 25A T am— FOERIHRIZ L0 . Bk ER (Ek
F. MR, BOHEEZR L QWD ERE, HR%) ICB T 2Rt aomstc i
WHZEWTE B,

A I TR CE 2% OEBIMICED bW TF —FX— 2R b 5
BB -pficiE, BEFAALT UTHABREH R AT LG0T — F_—
2Ab D, HEIREH GRS AT DINOAER SN DT —F N— 2%, KO
bR s R B OERE ORIREER T — Z _R— X CHB L TV B EBA N5 5, DL D
BT =y NCIERBE T OBET — 258050055, TbDTF —#~—
A%, BEHDLWVITEREZABE LTERENTVD Z &b, BRIEFHOZH
TR UTERRRAE T — 2 %, —EOWRICKT L CRE L S 53D B
WG ENTORWTTREME S & 5, BRARE RN OE SR W & e LGRS 5 0
WCHNT AT HZENTEDLN, BEINLVTIZET DT T A4 30— R ORE
RFFICET 2 B A L TR R&ETh B,

PR BFZE  (Targeted Clinical Investigations)

AGRATOBERBR B\, HER Y 27 BB SN=5E6. T ORIWER OVERKRY
il T 57201l S 72 DK O E G ROOND Z ENH D, bDHEGHIEDR
FOFERGO) A7 ZHRKIEDENE D NEFT 2 72 O3 2R R Ry 8
RERBRAER SN0 Ly, £/, BariaEdHAnsZLickoT, ED
X OBBEITN—TTEWEROU A7 NEWDEMBFEIANINELNEIZ L H 5,
S HIZ, YERA O FKBRAYRFE S — X DRI IO THE S 405 Y%A ol AR
DX | WERZ YA EAERSSRY — KA AAER O rTRENE &2 MR 2 72 O IR
B OFERERRD HENDZERNHDH, ZNHORBRIZIT, BELOHERT T 47
ERBLE LERE 2L —y a0 77—<ax X7 4 7 AROEYRBEEE=4%1) o 7)Q
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BENDZLEDBH D,

R 72 ERNC BT DIER Y A7 LTI DR T ¢ v MMIAGRATO AR D
BENDZELHDHD, EARY A XD/ N ERTIN D DRGSR S O 72
BELEMORNDI- DI, ERICEEIT DI LIFTERY, ZOEHsRERITIE,
EEE . NS D WILBEEINEE 2T 2RBEERD 5, /NN @inE KOG OF
KEZ AT 5 BEIL, BRRBRICHEZGA T 5 A0 e BE L1 3RMREIN R 508 L
nizwv, £2L T, 20X REMICBTLI A7 (LFXFX 74 v b)) ZREL, £O
RESEERICT DOICERDEEARBRAANLND 0 E Liv/awn,

ERXO ERDOBERRBOMMADENANTZERORRTT v b - VAT TR
T 4= NEHLNIT LD, KO UTEKRTIED 228, BN ENFEESDY
A HEBIZERLT D700, KB # b SNT-RBRE2 LT 5 enBEILLND,
KB 2 ST BRI AGA ENT- BE 1R, IS A T A& BT 5 72 DIZEH
MAEAEINEND, L, ZOMORERTIL, WY ThHhoRERRRR A (RAET 57
D, AERNROFERIKONT-bD LD, ZOHEOOESORR X, 7Y NI LD
HENHEVICHBHEILEND 2D, ZNNRBROELRER B IEDOREN 7oA AT
BERIETHEMERNHDZETHD, £, RERBFRLI R KRR
V—ANRETH D,

FLIRAYAFSE (Descriptive studies)

FLIRAOBTZEIE, HEAE A 5 B FFROMEOMEEICITA A T, EHEmL
EMEROEERMTETETH D, ZNbOHFRIE, EICREDOERICKIT STV b
LELRORAERICET 2 EANRERZ G L OCEAOMAREZWA SN DD
HWbEN D,

. P D HER5 (Natural history of disease)

PR TIE, AR, RO BEARBICESN Y THN., ZIUTITRE L BE Ok
PR, BER SN BB TOBRBIN, HENROWBIENT U N1 AOFRBIEAT
WREWETHZEENEGEND, BUE, TNOLORERNROT U h I AIZIE,
HROBEAT -~ ROAEFSRETER T b EEND, BkONG LD
BERRICKT D ARBAERSERA 7% &\ o IR E DM EZ FIE T 2 F 781,
HREME DR F2E LI 5720088 E LTHVWSN LY, FlxiE, A0HE
EHETHERED L D REBEDOMSER TORHENSRDOAERFRZ ORI 2~
HTOIT, FERBEHIEZ W E PR 23T 5 Z &N TE D,

. = K A FH 92 REMF ST (Drug utilization study)
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RIDLZENT =2 DER) . ZHUOORBIYRNLDOEFEZREL, %N
LHEEITEHER OGO TRICE L O, IMTER L LTS 57 AIHIC
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B FTREZR G B TR BAFE GBI O g . MR AL %L
FRICHEE R RARABROS S (B HIHEER 2OV | € ORRRERIC
B9 % N AR RRE,

i E O BARRI 72 0BT PR & BISIE IS D
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2T, EROFRA L MTH ST, IRBREEE ME AR E S A HEE
THEIZH W FIEZ SRR U-RAL, 20 FEORA LT 5,

3.6.2  Tilli% DA FHRRER I EED < A BEHL
BRI NRBRIEE IC L > THIRENW TV DA, Ko PSUR Xiizh
LS D) /e 7 — 22 SN T IR OR B 31 D RAESE F R S o M
., HEET DBRICHWE FIEORBB & 412 DSUR IZEE#HT 5,

37 FALIAMKOI V=T =T NDT—4
DSURDHT1~T.3HIT, LT &2 MW TEHERBRLEENRZIERT 5,

o YIZDSURDGHA MM I IRBRIKEE N E 2 J7-SARD 7 A >
A b

o DIBDUMRIEBKIEHE NG L Z T - EE R AEFROBRMEY~ ) —F —
7
KB ORI X, B~ O E7eFIEA (adverse drug reactions; ADRs) OFFAf
T o6, MOBEMEDOBERZIRET 25 A —KIICAMN TH L0, FAER
OREH O LA TR e G, 2 ORERIO K IRBIHR OFEARIL, 5T — & DTS
BWTHEVMENRRV, L7 -> T, DSURDOY~ U —F7 —7 L%, 1RBRIEKL
U FEIKOSARTZT TidZe <, $XTOSAEEZEH 5,

FALY AT =T =TI, ERAECERRROBRRBRT — 2 & AfL
5, BRERT — 1L, BT LEBREOZ SN Eofil (f] . Bams) »oF
WRARER ST fEl 2 DIEGIN S HAET D561 H 5, IRBRIKEE 1. DSURZAERT
5 ADHTT — 2 Z ERRER L TiTe 670,

BRI O C, FMA RO L T-DICHEATH 2561, NEfEo THEDT
— X DR R T ENTE D,
HEEHRFERZIBNIEH © 2 — F{bIZ Medical Dictionary for Regulatory Activities
(MedDRA) ZHT25E61F. A4 VA NROY < —F — T VI EARGE
(Preferred Term) L ~LZ4ERd 5,
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ETRNZRIUE R VRN T — Z X—=2AKEGRO [R50 L SN TV HHEHFEREGL,
AT B Y T2 AHFFRIIMAT LN TED (B - RIERETHE
BANMERHEE B TdH 2 9 - MO AR TR O R AR THE S 7238 3UTht
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A U A MBI SN D AT’ H 5,

T4V R RNILLTOFE®RE ANLD,

20



100 E2F DSUR

a) ABGRNIE S KON T 555 1% EudraCT #& 511

b) FBRIZIT D HERE OMIF 5

¢ IRBRIIEE ORIVERYERI S &=

d) SEBIOFEHE

e) WBRE DR & R

) JRERE. BERMERIN WS TER) Cii#id 5,
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) EEREIEN ; MedDRA 2T 235813, EARELRTT S,

k) w1 mIfE, FEC, 8P, BIEAE. A o Z OMlIIERE ORI
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HERH LWAMER V22O MR 2 BRICENT 5, 2405 O HRITM
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W) . I EORMEEHRICENT D, TTICHLNI R > TV HLENE
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NEIRBETHTET AT D,
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BT AELA. I IR, BRI eI (B W E IR
SE, AIIEVEREIE, AL TP OBRRRBIC B LR O B
KT BRI T D, BRRBAREE B T L, RILEB D725 DSUR
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FE SN TVDIDEIAREOLENWH Z L EHY 95,
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3.9 N ARERI D ORI,

ZOIETIE, AR PITIRBRIKEE S ATF LI ARBRe (1« BIE3aER,
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surveillance programmes) ) 72>56 B 507 - 72 BE L 2 ME R 2 2T 5,

3.10 L DEGERFERD B DZ2 M )

Z DT, A SR ISR BREHEA DA T L7t OBRRAER (1« B
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BEEERWT N O ETIRGEKR 2% TWAHEA L. A xSRI H o iRk
BICHRT 2, IBBIKEE S AT Lo HE R MR, R 2325 o 5 i
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AR AZRICERNT 5, ZAUZid, AR I HICBE T 2 28k m R 72T Tl
<. WSAME ., Rk ~oOR G (B - i) . BGRB8 ER S & OV
LEDH D,

3.12 FERRIKRT — 4

FHAT R G ke 6 T L2 FERRIR @ 1n vivo KON in vitro i BR (1 : A A
JRVERRBR, ASHaBR, SeEmEERER) (CHORT 2 FER LR OB RE TN T L, =
DFNRDOE L | REVEREGFHE (RATA RT 4 0% 318 THBM) TELET 5.
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ZOHETIE, SRASRWIM TR E 25 0 572 B sttic R STz,
HDHWVEIREROFER L LCAF LIIBBREICBET 28 LWERRZ SR A &
D, IR K ORRIREEBRIC R 2 158, BdEMES H VL, [F—RioH
ANCBET 2 MICONWT LIRS, Fabiks L THRINIB L WERRZ M
THHRIZIZNZ2ZEHI L, ATRETHIVUTTBRKIEE LT OWED G L& 1 iR+ 2,

3.14 ftho> DSUR
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TN 1 OOERIITEE D DSUR ZEkT 256 (B : 72 DEIGE, BRI
FHE, FIEOBBREZIT> TWD) | o DSUR 76 OEKARHLAARE EOMO
HICIHER SN T RWEGE, ZhLEAREIZENT D,
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HELREBXIIEMEZE N TRBOREZ B E T 21BE TIL, Ao R
AT OB OIRIFEIE L g LT Ao R inzR_e3 257 —4% (] 2Bk
SEEREIZ 3T 2 87T LWL MR O BERRER C, DIfE OF FEHFEPNREICH - 72)
IFERIRRBR DR F (KT 2 EH R Y A7 2R T HAREENEZ X ONHDT, £
DT —F KA TERT D,

16 FFEOHI CULE L 72 55

ZZICRHET DRI, AE - MO B E AT T T DI B ER D TH
D, DSUR OFATEEE LCTIRET 2 Z LN TE S, RIS X4 E - HoHR
flEfZZR L, LTOEDOHEENKLE)N, S HICENLREGE T HEKRBRO
] R 1] PP 1 Pl =

. HELRBEHOREYY~Y —7—7 1
M AEA . A SAR OBREY~ Y —F—7 Lz, SAR O¥% a) SOC. b)
BIVEHHGE. o) HEREBNZGEHET 5, THITE 2WEIERRHGELZFFET D,
. AL PICE T LgBREDO Y 2

FRRERER O S INPICHT LIirE D Y 2 Middb e &b kOERE AN D,
JEFIE S, BIARE (EEERMBRETOS AL H D)  SRE DR, LT OME
WX WHOMNZENT=LZeMEOREEA, DSUR OF 18 I T E Y Fif 5,

. A G A FHFRICENE U CRIREER D O i L 7o g o
J AT

DY A M, BRI E OREOFEIIH D LT, HE R I A EE
G L CHRRRBR OB L= 2 COWBRE 25887 5, Z OBBRBLEGI OM
FHo X VSN SN ZLME FoOMES DSUR OF 18T THEH Y Fif s,

. 5 T ARTBBR S 5t 11 35 OO B R 2R AR B

25



EoF DSUR 105

DIETERR E L CTIRE TV 20

K ERE AR AR RE N PRI 6 Bk 5 Ji 5 ey =5
FIBR S i R 8 D BER 72 28 T A AT R

v, AR PIZ 2 S T AHTRER
T2,

. HETREOERARLEE

AR A P e & A7 B R e BUE TR IR AEY R 72 28 T A AR TH CELKY
L. SNOHDOEFIZ X » TEL DI ZEMOBENZMENHIE, DSUR OF 18 1
TZRICOWNWTELET 513,

. A2AE DR B A 2L

AR S b DI S 165G B OME 254 5, US IND fripd i3k
EEFRAAE 2SI LIS d 5 2 &4

. US IND (2 B89 % ARAERHTRE O FL bR

BB E N e, US IND (2B U TIRBRIKEEE 28 CRIEIRLH S /76 D)
B, 2 A b BHRZEAET D RMBRBEIC OV TOREEAREHICAN TS LUy,

3.17 F—#uv 7 KRA L MEICAF LI H

T—42ny 7RA L O DSUR ERHIC AT Lc, HBERZEEOIE & 720
DIEME ARBEIZRART D, BIRAIZERZH LVIESISRE . EERBH T — 4,
B IR S 2 R E 3 g AT A NS IR BRKIEE . DMC M O Y JR Ay e 4t o o
B CEM LIHEEN ZNICEEN D, ZRMEREFHE (B 3.18 IHEH) 1TV TH
ZOFLWT =X MR ORR ET D,

13 <512 US IND #£#1%. FDA Guidance for Industry: INDs for Phase 2 and Phase 3 Studies —
Chemistry, Manufacturing and Controls Information, May 2003. =% & B © Z & |
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRequlatorylnformation/Guidances/ucmQ07
0567.pdf

14 US Code of Federal Regulations 21 CFR 312.23 (a) (3) (iv) ; revised April 2009.

http://frwvebgate.access.gpo.gov/cqgi-bin/get-cfr.cqi
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DSUR
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A B B T B/
1. FrICHEH T~ & A F | CIOMS VIIickE-S< FICIER T REFEHRG (EELGHEMDARV) L%, IRRIEEORE T 7T 1 77 KTk
4 BEORRRER R RSO A 1 > Th 0 | MBREHEEE S 2 e fligmice=2—L, %
DFEBLBRIKIET [ HOHET 2 Z LRl TH L LB N FELRE VS, ZhbHDH
BIZOWTIE, ORI LBRO T2 DICH R DPHENMIN R DGEAND D, Y% HER
DRI Lo T, IRBRIKEE > O MoOBIRE IR L) ~OlLhRligas vl 35
ZEHBEZILND,
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CIOMS VII
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iR ARERICB T 5 EU
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E2F

MTERC : EER Y 27 OBERFI

ATATEEClE, RAEOFLBIC OV T, 2012 FE2 D 2014 £ TO 3EMIC/ER S

Nic, BRERY A7 OEOFlZRT 5, HEeY 27 ORI, BB RTE

B C1) SIRIEX (&R C2) TRilliT %,

WATERL C1 : AUk

DSUR 2012

19 EERIV X7 DER

FHLU A7 EHEF SNV AT IET AZ Y A7 27 LT,

1. BEE

TR Z 01X, TV a v FERPLEMEEAT LT T I/ 7Y a3 ETHY,

ZE LR B A AT 2 BEORIMELERE L CHAEREF TH D, F—%HK
OMOEFICEBREER DD Z LN TEY, £/, AFICBVWTHT v b
20mg/kg/ A & 74 ¥ 60mg/kg/ H DHBETENZNBEEEOET U ARH 72,

TR ZRPIRE xR L LT85 THRE T, &@/l& (1 B 118 100mg % 7 AR
Beh) O ZERM LTz 30 AOHERE T 2 A (6.7%) (2, HEREBIE L =—iikomn
WH7 LT F= MR RO, BBRE 0127 T, Z LT F=0BR—ZA T A D
0.9mg/dL 7% 7 H HIZ 1.8mg/dL T L, #BREHE 0139 (I~—A 7 1  1.0mg/dL »>
57 BHHEIZ 1.9mg/dL (M L7z, WTFhomRE b BREDOEARNH -7 (dipstick
T 2+, 24 FFMIEIRICE 2 REARREET) . BHERE ORBAIIFICHEEIE 202
7o (HRaEEA . IR L) o 21 AEETIC, MAEHRE L LMEZ L7 F=1%

41
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—ATAVICRY . BARIER U GEMNE 8.2 &AW 18.1 HEH) . 100mg % 1
A 1 EARA Lo f@EE /B 28 A, (RAEERA L7 119 Ao#ERE (50mg L
T OEEAREED 72 NEET) iE, EARXITERZZ LT F=UBINER bR
Mmool

BEAED Z (18 1B 100mg) #ARA L7-EHREO 7 V7 F=0 8k, 2
DRFEOEANE BN DD Z ENMBNTVDEZ Enb, RFIE OBET 2 ATREM:
WEZ BN, LER->T, HNHERRTIE Z ORkmMEE 50mg (2542 &Ik
ELlz, SHIC, BREOE=F Y 7 &b, BfE, X—ZX71 0 1, 2, 4, 8,
16, 24 BHICMIEZ LT F=2, eGFR, TV T7 I/ LT F=v b, M RFEER,
RBEZERL TND, T4y TAT 4 v 7 IETEABRPHERINIZHHRE 2BV T
1T 24 BHZRIC L D REAENERELZITO. 7 L7 F = OM8IIA 0.5mg/dL,
H= 30%, DML eGFR O 25% (3 HIET2E) OPBRE TIXIRBRERD
BEZPIET D, TN CIRERFEME M &, [FIE S SCE, TR 03 T

iz,

2. JiFaEtE

7 v hekBR KR-102 T, e MEEE (60mg/kg/H) @ 8 DL 2 JEAS/NIE A LMEESE
EEOFREEARI L7z, TR VBRVWHEE 52727 v MIF#EEO =7 v R
72< . 60mg/kg/ A DABREEE LU P FICHEHEOT BT v ATR O otz

102 HRBRICEW T, HKAIZ 50mg % 1 B 1 [E#E A IRMA U7z w@hARE R 2 A3 2 s
141 (102-037) 728, 14 HRICT 9= T3/ T 27 =2F5—F (ALT) &7 %A
NRIXUVEBT I/ b7 o277 —E (AST) OFREOHEN (Z 2 IES LIRE
D 2.7M5L 2.34%) ERBLLIZN, TAAVERAT 7 4 —ERLE Y LB OBINEEDS
nigholo GEMIX 82 HEAD 181 HBM) , ZoREIL 16 HEICHIESL, T
A7 I —BIiX 28 HEETICERHEICR 27, AEREIZT LV a— L BRAEGE L,
MIEREILTT X TERETH o7, AERFITRBUICBER I N D E T 2HU LICEST
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FH X &Y ZHHLTWZ, EBEH0FEAE R T AT IF—EOMNEGIEEI L
TRV Ao Te, BERGREIAWYME G L WEAOK G TS TRy, ZhboR
N7 AT I —BWINORIRE & 7g o T RTREMEIRIER (TR o 7o, R T REALEL
T, #BRE 102-037 OFEHK| Z oM HiRE (Cmax) 7% 50mg ¥ 5-E#EOELHMEDOK 8 1%
ThHHZENH L, Z ORMPRETH o7 ERRB I NIz, ZOAlRetkiEE 72

EFTHD, BIMTe T LT Z 2EE5INTZZOMD 148 NOHEHRE IV TIEL,

FZ AT IF—ED ERITR N 0T,

F v FNOMR L WEBRE 102-037 O T AT I F—F LR EES, HITHERR T
LSBT LM ToNTZ, 4 BHE 16 A OFHEZEM L, BUERERE X
N—2F A 1, 2, 4, 8, 16, 24 WHIZ ALT, AST, tULEY, TAHUKZX
77 A —EORENEBIN TN D, UK > TR ERFHEE, FEHS0E,
TRER A B N T ST,

DSUR 2013

19 EER YR OER

FHLU R UIEF SNV RAZIZIET ALY A7 7L LT,

1. B

WHZ X, TV a v FEHEULIEMEER T 2HMD 1 -7/ 7Y =3
PRTHY, BEENHDLZEPNHPALTWS, HEIHF2 275 4T1H1E 100mg
ZREOARA L7z 30 ADREERHERET 2 AN (6.7%) 2N, BEDOEAR (T4 v T AT 4
v ZIEICL D) LEE L —BEOME S LT T EME B L, N LIEE OB %
IZHBVWT 100mg O HENFIE STz, EEIIRE R & ZEMEPOIEZ H T 2 BE T
LA Z oF THRE (201 &) 3% T L, 50mg #HD 60 AH5 A (8.3%) .
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25mg BED 62 A5 A (8.1%) . 10mg BED 59 A3 A (5.1%) 12, N—ATA v
D 1.25 fE~156 D7 LT F=HMABIE S, ZHISH LT 7 8RBT 61 A
6 A (10%) IZRDBNT, b OEREREICK L, (RBRFEM G EEIZ1E > <)
BREEOB G 2k L, MiE7 L7 F=0F 2 BRI —2 T 4 UEIZR - 72,
50mg B 60 A 1A (1.7%) . 25mg B 62 AH 0 A, 10mg BED 59 AH 1A
(1.7%) 12, XR=RAT7A4 2D 1.5 BHM2 57 LT F=EMBBESh, Zhicxt
L7 7R HIE 61 A2 A (8.3%) Thole, ZhooEBRESRIZH L, (RERE
MiEtHEICHE > T) BWRIEOE G2 Pk, MiEs L7 F=103 2 BELAIC
TAMEZR -T2, 8.2 A 181 HTHELSHHALZLIIC, 7 VLT F =V DER
i~ TH#] (Thbbr LT F=r LEROHBOBE) 13, I1BRIEDR 5 %k
B LIRE &P L7 RE CRILTH Y . THhNEDOEAORE TR &R
RSNz, HEEHTAREIE, ZERE LI LT F U E RSB LI RE D 4 A2 3
ADFIRANZ A LT e, Mg oiBR 202 L 204 T, R—27 A1, 1, 2, 4,
iy L7 F =2, eGFR, MWRFEFR, RREMNS &FHidE=
B—SND, T4 YT AT 4y 7 IETEARERE LIHBREIC 24 FFHRIERIC X DR
AR R E R A AT

12, 24, 48 #

2. T

HHEIZ 1%, Ty MBI odkEAE (60mgkg/H) T/REFLEEEEEZS X L
7o (EELZOMETYHFIIFHEEOZ LT v AE R0 o7) , HBIHETa T A
T, 149 AP 1A (0.7%) A3, 14 B BIZHEEARHOER EREDK 2.5 50 ALT &
AST HiMAERB L, FH5EZPILICTHEE L, BT LHETHH 201 BT, Z 2&5
L7= 2 NO#ERSE (21181, 1.1%) O NI AT IF—EREMLE (8.2 HEMR) 728,
WFNLIRET@BETHY ., £, T EREEO 1A (1/61, 1.6%) IZBWT, X
WEEOEIMAR LN, ZONRICKESE, BIEOE=# ) o 731 & Bb
o TRBREMF R, RBIEMEE, BN CFEOLT I Tberol, FF R
TIF—EREM L 1A (102-037) 128V T Cmax 283 LWEMEEZ R LIS, 2
(3% DB I A LHIT ST,
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3. It

A Z 1%, MEO—mLEFR (NO) KFHOMEIERLEEX 6T, Zhn
FOREER O— 2> TOW A AN H 5, ZOWIRH, 201 KB5S 2 fho St
(2/81, 1.1%) A3 EiL, TRRE(LEMITEEA] Z S RIRBIRDS 5 LW L7z (B
B#E 201-119, 201-212) , #ERF LT 10mg & 26mg @ Z ZRA LT\ iz, i
HLLRMOBRDD o= (1 NTZHSPICEWHARETH Y, 1 AFESICDE

DRMOBALER B> 72) 25 AFNOIEMBET 7> & RERBIRD & 2 "IREMER B 2 B,
gl fe & EANCEE T ZRIEN & LTRMIIEA LTV, ZhHDFEFEREROMRE,

FT=H U TEEIERCEE SN h o T,

DSUR 2014

19 EERI X7 OEH

FHLU R IEF SNV RAZIZIET ALY A7 7L LT,

1. BHEME

FHZ X, TV av REHEP LSRRI AHEB O 10T T /Y a
CRTHY, BEENRSDHZ KA LTS, 61 HRABRIZIKVT 100mg DHAET
. BEEBREO 7 LT F o EERARMEMUIZ120, TRUBKEOBENSFIES
Niz, HAMAT 77T 5T, 50mg F5#E, 25mg B, 10mg HOHBREOZNLLH
7.8%. 6.8%. 5.8%IC, N—ATA LD 1.25~1.5 FD 7 LT F = UHMMNEIE S,
ZHICH L7 7B RIET 6.3% THh o 7=, 50mg I, 25mg #f, 10mg BEOWERE DN
FI 1.5%, 0.5%. 1.9%IC, X—RA T4 D 15 FE2 2527 LT F= U MBS
., 2SR L7 T REEE 2.7% Th o7z, 8.2 HEWN 181 HTRH Lk Hic, 7
L7 F =g, Bk ERIRBIOEAICRET S &L Bbhd, SbiZ, 7T F=
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UMNR—A T A B 50%LL BN Lo AT A DOBEERE 1L, N— AT A MENREI
Enote (<0.6mg/dl) , ZDOBEMERIIAHTSH D,

e O MARFER (301) T, X—RAT A, 1, 4, 12, 48 HEBIZMEZ LT F
=, eGFR, MHREFEHE, RREVT=F—SNTW5E, TA VT AT A4 vI7ET
3+LLEDOE AR & FBL LR E 12 24 REIRIC & 2 R E B HRIEERERE 1T 5,

2. JFEME

EIZ 1%, 7y boRmHAERE CNEPLEEIEEZ ISR Lz, # 1ML T4H
DR T, ALT, AST, 7AW VU KA T 74 —¥, EUAELZEBICE=F—1L,
JHBEE 2 R 2 BEFEO Y — Nl —HT 2 b DI R 6ol

kit OFMARRER (301) T, N—=ATF A, 1, 4, 12, 48 WA, LFLOATHE
FOREITONL TN D,

3. It

AN Z 1%, BEO—BILER (NO) KFEOMFIRE L EZ O TBY, Zhd
PREER O— %2 o TV D RN H D, CNETORE TR ST LT, Z 2%
5 U7 21 fRo kA (217632, 8.3%) BN@EIhTRY, ZhiRLTrI7®
REEL 3 (1.4%) TH D, 1E LA EHRIIED, RYEEECME ILRE O P & B
Whole, BNMT 777 AT, WREICHEIRE BT, Y ke YUk
TN AEEGIERAR E) A LAWK DIEE L, BENED EWVIZ N T &I R
THMEEL 525, IRRFEMFTEE, FENIVCE, RREMEELLTILTCIO
VA7 &EDI,

4. [N
FET L7288 TARERER & ket O S IAREBR O RE 10 6 . IS DY 3 EFIHE S
7o (FENZFN 81 L 82HAESMR) . TNENOIEFNIHENRR OJRK & 72155 ZF D
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E2F

MOBRRH ST, SHOMELRMAEIL > THBRO-ET o 22 EEICEL T
W<, HBIFARER (301) (CBEHSNIPHREITEB1EA L 4HBIZY N—EET I

T—EomEEZIT 5,
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IATEERE C2: FIE

19 EERY X7 OER

T TR A Z ORI BEFE I SR

=

— e

Do, BERFEINTLY A7

BENR Y A7 28595, BUE, TXTHABENRY A7 LRARSNTEY ., Z 0%
BrEETOBESNIEZIZAZ L LTEZLR TS HDIERY,

TR RHIE I EBEREEN ) 27 L L TR AL O

HEMA TREOR X IR 2,
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VA7

R T — &

Wk —

E2F
X EHERYRT OEL
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$116.1.3) , #ERFE Z L OIRBIEO 0 v MES ((Fk16.1.6) 72 EOMiBIRY 72
SCEX, TMFS 5 WVITIRBRIET — X R— R RE S D72, — IR EER
HEOMERITE D DMLEIT R\,

R E Do LFINThY, B TEEY RN OERINZGHITH
WP TEDL LI L TEBLMERD D,
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Q&A

E3TA R4 1%, CIDEUeCTDIZBH# G HMAT A K7 A > LV milZfE
RENTZZ LMD, B3HA RTA U ORLROMERTE R ENTHRNT —
X % CTDR QeCTDIZE D HITIZED X I Lz b L 2 BRMICE, 38
WEhte, %, 7r—~al ) I 7 A (F ) h~v—0—) , BI&TIHE,
Wi, NAA~—A—, QL, NVF—varTyvkS, ToFE=H
VU EES, LEN, ZoMoOReREE, BRRAT —%, E5E
WO DOZWHIMRA, BERET 7 A (patient reported outcome,
PRO) 22 EDT —X A HEERICIRE T DI12IE, ED XD RFERD DD,

E3TA RT7A L OARILRMEETCER SN TWARNT —Z I LT, RIEHRE
FOH LWV L RO LW A BT 52 2 L3 TH D, E3UA KT A
A, AERCHIFITH B TW G R K OV el B 2 FIRICHR# 2R L
TWd, BBUA FIA VTRENTORVEAIZOW TS, BFEREHEDOAL
THAICE,RL, BRTRESGHTERAHICHETELL2ICTR&ETH D,

TR FIEITBUE, DT ORIERH 5,

D) N7 L7oEE, 20 &5 i FEiLeCTDTIEE & 722 iR @A # L ([R5
WAESIT b D, 7ok 2, BREHRR T, wiEWEE, PKIREE,
NY)F = a7 v A MEENFET L5803 H 0, BERET U MU A

(PRO) % RFAMME H I L7= A EhMERER ClE, PROJEEDFET DHEDRH 5,

ZOLDRHREFRE, eCIDTHFA-ORHLOTICZRIELZLHTED

L, H%BROeCTD” + VX ORI TRINT S Z & HTE D, eCTDIZ X

VIETRSNDIEDZ A MR, THEHROFEEHZWAMIZEK L T D02 s

LTk,

2) study tagging files (STF) ZFIMF AHuKk, “valid values list” IZ
5z 53 CWbsafety-report, antibacterial, special-pathogen?% (STF
THeZ =B, http://www. ich. org/products/electronic—standards. html) @
file-tagDFIHAHELE S LD,

RHTEDOERONEZ BRI Tile-tagh3 R WEEIL, #iio/

file-tag?MEHA TE D KO ICEF LKL TH LV, T OKIEEIT, 2%k

OFHY IR T 5 2 Lo IRBKIEE O L9 2 BRI ERH 4 & 235

TERWGAICIE, REREEFEOARLO e L TRIHTDZ ENHRETH

5. EOEENEL,  “study-report-body” EVN9file—taghiff5IN5b, H#k

DOFEFIL, eCIDICKVIFRENLLEDH A MUZEENDLXETH D,

“valid values list” IIEHITIG U TEMPNCEH SND Z E0n, KA
N=Va BRI HT L,
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Q&A

BeBRE DIETIT2 DRI D—HRIZED LN D RN H D,
a. 12.3.1. 10 BB TR End —ExK,

ZOHETIE, BREEE I, NaRZOBHEMZ S OmBRTIcEAeEL
T, KONEBRFIZIAE > e 2 b DOfER E L TALIELDORT) & —
BRICEDDLLIKkDBNTND,

b. 12.3.1.20 [ZDMOHEERAEFEFL] ITRrShd—RE,

IO, [ZOMoOEELRAERREIL, T T TIEARWD, R
(CFECIC BT 5 I CIZ AT T 2 EERAEFR 25T LERL
TWn5,

12.3. L2HO—ERICHCIZE ST FREZGOHDLH &, FELE _HICH D
VRTDRE, BRoTH T NTHRNRH DD, ZOHIZONTH L)
IZLTIELWY,

WENZ, E3TA FT A ANIRENTRKIE PERICE S &, BWIFNET T
ol AHEFR, HOLWIRHCICHET 2 HFEFLOLE, 12.3.1. 258 (B3
HARIFALORBLFEST) O [ZOMOEELRAGHEFR] O—BERIET
DR SND WREVEDR B D,

UL, EEIE12.3. 1. 2HO—ERICEENIHE D, GENRVESLH
DM, TRTOEEIL2.3. 1L IHO-BERICEETNTWD, T/hbb, 12.3.1.2
HT, BRSECTholz [ZOMOEELRAGERSG] & L TG Sk
FHOELITTAT, 12.3. L IHOELEO - ERXTHIREND, LT, L
_HICADNTHRE, BoTHV L M D2 EIERLRWVIT TH D,

E3HA RTA D12, 2. 2THTIE, RBRIGHOBIMBBICRIALZE2TOR
EHRGPFHIRIORTRETHDL LBRENATWD,

E3TA RTA D12, 2. 2BIZHIR SN To R (BHFFR - BB, HBE,
JOFRBL L7 BF O = — R) A, SfEREEOARTHIIRT Z L2 H
KDIFEMBTH DL Z LIRS TRV, £k, (E3HA RTA IR
SNERTIT) , HEE, REBR, #EBEOHH = — FET T, &
AHEFRIZOWTRBRBEEEMARE IEN LI HGEEZ R T T X912
RS Tns, ZNHDHEROETE —D>OBENRITRTOIE > Th
EEWDD, ZORELEET D Z LITHHED,

BIEREEOARL E3HA FT7A > D12.2.218) 121F, L Ashs
BEFL, GI2F, 1BFEFECTREDEG LU LOWBRFICRE LA EFLOH
RIREERTDRETHD, ZOERIRIT, 1R TRIEE OEERICHN S
7o, HERE ORI 2 — ROBBRE(LEM AR ICHEH LI HREEE D20,

E3HA RTA D12, 2. 2TIZHFIR EN TN D BRI, HFEREEA O
12. 2. 2B Tl <, MIEREZEDOARLTIERNIA 3 IHICRT I EZEKLT
WD ZLEITHEETOHINETH D,

E3TA RT7A4 0%, AFFLICHETHEREBZONDIETOHIETERRT
HZEEBEMLTWEOTIEARL, 12.2. 20HTIZERNRZIRL, L0
TEHRIT14. 3 VHEICHRR T2 K O3B LT, LasL, 14.3. LEHTORITIT,
ETOHETERLTWDOTIEZR L, I1BFEHXTHRBL L2 OFEFLIZHO
WG, wER, EEER], BRI E OREBERICET 2 ERE R LTS, —
BRI, FFRIHIET DIEREEEMORENEL R~ T RETHY, NOHK
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Q&A

PR R RSO BRT A OFE W), L - HE, TR,
B8) BEYA IV ERTOICHCONLGELH D,

INHDIFERE1SDO—RRIZT XTRRT D 2 LBRIEEAN LA,
Bt Railxe o—EE T, BIxIZAEN Y, HHTXEYT 7 —TRHI5
FTRTZENRTED, LnL, AFFRT =252V 7 7V —T7Hrd856
ik, EHEERTOT—Z LR CEFRICRTRETH D, Hl2iE, B
BE KT D HAITIE, AEERT — X 2WHRE PN TEN 22 T L0081
MCHITTRT ZENTEDLD, HRERKRTRALLLAFFZEZ R LIZRD
BENDRETHD,

L VMR A EEFRONER, BAEMNIIIEBRERD] o — RS EFROHR
HHEN RSN —ERIT, BREREED. 3. A6, 2. 7. HIRES N DX
Thd, lxDOEERRORMZ LG T 256 (ZEOHEA 2%k
WORTHE) 1D, BTRETRITENLEIZR D00 LIV,

(R DAL ERRIE D

ESHA RTA D10 25T,  [HEERIRBRERMEHEE D D Ok
(“important protocol deviation”) | ZEEFHTH I LERDTWNE, L
ML, FHA RTA 2 OREIVa (BERE OWNER) TiX, 1RBRIEMET I
MHHOBNL (“protocol violation”) 2NEK CTRERH IEIZZE - 7= WRBRE S
TR THIEEHLEL CTWD, LA, “protocol deviation”, “protocol
violation” W T NDOHFES ICHIZEFR L TV o 7=,
“protocol

“protocol deviation 7, “important protocol deviation”,

violation”l T ED L I KBS NDH DD, ZNEDOHFEOERZHAMIZ L
TIELW, F7z, RBRICE T 2 EERIRBRSEMG R E D OBPLOEFRIZ
DNT, R 1T RIS L TRV DD,

(=)
Z DQAIZE FN D IBREM I E ) & ORI T 5 MR, E3 A

NEBRFEHFHEE D OB ( “protocol deviation “) | 1Zi%, JRERIFENE
FHEEFEICHE SNIZHEBRT A U RoFIAN S ONNR 528, HiE, TElEd &
=N,

[/ E) O O (important protocol deviation) | I,
TR ERFHEE O OB D > 5, T —% 05l Eftk, EEE, o
D VIIHERE ORI, ZatE, UK E R A KT T etk & 5 i &
9. BlL LT, HORMEAT LB LR L HEITHET D OICRE S
AT B R AR AR 2 Wi T S AR WBRE A AL e, BRI E H
DFFNTIZ BT — X ZINETE ol 8, REBOBFAMTEOK T
WZORMB LB D D5GTh D,

“protocol violation” & ”important protocol deviation”ld, VHER3ZH
FOHENODRERTEMLZIRT 20O, AEHEE LTHWORLZ ERH 5,
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Q&A

RZ A DStepdCH#E (30 IZBIT DRMBEEZH > T\ D, Stepd LEDAK
TR FE M FH R E D O A2 R T HFEEL LT, —E L T protocol
deviation”H W B TWE=R, BIIRVIa [HBEEONER] 12D B protocol
violation” AWV HN Tz, HARDESHA K74 »oi@m (Fk 845
H1HAEEE 3 35%5) TlX, “protocol deviation” KV protocol
violation” D FIZxt L CIR—DRGEE AR EIE D DL 235
2 HILTWZTe), HEEOEWVIC I 2 MBEITAE T TR,

72, “violation” &9 HERIL, il L, fioBERTHLHWLND, LvL,
B3 A FT A > ORIEIVa (BRE OWNFR) T, REROBEN S DLTE, HiE,
TEHET, #BRE SUTRBRIE Y ERIOWTIIZE 2 b onclb 69, Rk
ICE 57288 % protocol violation”& LT3, (“protocol violation”IZ
T DR R OMEHTIZE D D RENE I NITONTIE, HIOMETH
%) o

HFEDIRELZRET D720, IWRIKIEZ XL T 7 v —F v — MIRT X I (T,
BIESIVa® “protocol violation” % “protocol deviation” IZEE/NZ DT
LA D, 2L, WRBRIKEE L, R 2 E®D BiR o “protocol
violation” DEFE LA —ET 5D ThHIUE, BOFTRAEZZRL TH LU,
ESAA RTA 2 TlE,  THERIBBREMGEE) S OS] & —KAIC A7
SNDHT EMNDL, 87210 2TRIEL, {F#k16.2. 20— HRIZED H X
HMLA IR LTS, il x ORERIZIS 1T 2 TEERIGBREMGTEED & O]
DERIT, RBRT YA >, HERTFIE, KRBT — %, BBRFEHFHE IR S
NIWBREARTE D8, BT — Z OffratE 2 SI2 k> TRIES D, E3A
A RTA IFRHMREADNBO LN TND Z LD, BRRIKEE L, #HBRTo
BRI U C, B3UA FI A TR Shie TEERIABRFE R E O Ok
i) OBEIOEEALTEMEZAT I Z ERARETH D, ok, KREREHEUTENN
BT EIE, FEBICH L TEOBZIEICHAT 22 ThH 5,
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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

GUIDELINE FOR GOOD CLINICAL PRACTICE

Recommended for Adoption
a Step 4 of the ICH Process
on 1 May 1996
by the ICH Steering Committee

This Guideline has been developed by the appropriate ICH Expert Working Group and has been
subject to consultation by the regulatory parties, in accordance with the ICH Process. At Step 4 of the

Process the fina draft is recommended for adoption to the regulatory bodies of the European Union,
Japan and USA.
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GLOSSARY
1.1 Adverse Drug Reaction (ADR)
1.2 Adverse Event (AE)
1.3 Amendment (to the protocol)
1.4 Applicable Regulatory Requirement(s)
1.5 Approval (in relation to Institutional Review
Boards)
1.6 Audit
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1.7 Audit Certificate

1.8 Audit Report

1.9 Audit Trail

1.10 Blinding/Masking

1.11 Case Report Form (CRF)

1.12 Clinical Trial/Study

1.13 Clinical Trial/Study Report

1.14 Comparator (Product)

1.15 ( Compliance (in relation to trials)
1.16 Confidentiality
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1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

ICH E6j GCP step 4

Contract

Coordinating Committee

Coordinating Investigator

Contract Research Organization (CRO)

Direct Access

Documentation

Essential Documents

Good Clinical Practice (GCP)

Independednt Data-Monitoring



1.26

1.27

1.28

1.29

1.30

1.31

ICH E6j GCP step 4

Committee(1DMC)

Impartial Witness

Independent Ethics Commitee(1EC)

Informed Consent

Inspection

Institution (medical)

Institutional Review Board(IRB)
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1.32 Interim Clinical Trial/Study Report
1.33 Investigational Product
1.34 Investigator
(principal investi-

gator) (Subinvestigator)
1.35 Investigator/Institution
1.36 Investigator®s Brochure
1.37 Legally Acceptable Representative
1.38 Monitoring
1.39 Monitoring Report
1.40 Multicenter Trial
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1.41 Nonclinical Study
1.42 Opinion(in relation to Independent Ethics
Commitee)
(1EC)
1.43 Original Medical Record

(Source Documents)

1.44 Protocol

1.45 Protocol Amendment
1.46 Quality Assurance (QA)
1.47 Quality Control (QC)

(Quality Assurance System)

1.48 Randomization
1.49 Regulatory Authorities
(1.29 )
(competent authorities)
1.50 Serious Adverse Event (SAE) or Serious
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Adverse Drug Reaction(Serious ADR)
1.51 Source Data
1.52 Source Documents
1.53 Sponsor
1.54 Sponsor-Investigator
1.55 Standard Operating Procedures (SOPs)
1.56 Subinvestigator
(Investigator)
1.57 Subject/Trial Subject
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1.59

1.60

1.61

1.62

2.1

2.2

2.3
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Subject ldentification Code

Trial Site

Unexpected Adverse Drug Reaction

Vulnerable Subjects

Well-being (of the trial subjects)
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2.6 (IRB)/ (1EC)
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3.1.2

3.1.3

3.1.4

3.1.5

4.8.10

3.1.6

4.8.12 4.8.14

3.1.7

4.8.15
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3.1.8

3.1.9

3.2

3.2.1

3.2.2

3.2.3

3.2.4

GCP
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4.5.2
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3.3.7 4.5.2 4.5.4

4.10.2

3.3.9

3.4

4.1

4.1.1

4.1.2

4.1.3
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4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

GCP

5.13.2
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4.6.6

4.7

4.8

4.8.1

4.8.2

4.8.3

4.8.4

4.8.5

GCP
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4.8.6
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4.8.8

4.8.9

4.8.10
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GCP
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4.8.11

4.8.12
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4.8.13
4.8.14

4.8.14
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(b)
©

(d)
(e)

4.8.15

4.8.10

4.9

4.9.1

GCP
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4.9.2

4.9.3

4.9.4

4.9.5

4.9.6

4.9.7

GCP

5.18.4 (n)
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L1

1.1

J11.2

.11.3

.12

121

GCP
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3.3.8
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4.12.2
5.21

4.12.3
3.1.2 3.3.9

4.13

5.1

5.1.1

5.1.2

1.21

5.1.3

- 24 -



ICH E6j GCP step 4 267

- 25 -



ICH E6;j GCP step 4
268

5.5

5.5.1

5.5.2

5.5.3

e (4.1.5 4.9.3

5.5.4

5.5.5

1.58

5.5.6
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5.5.7

5.5.8

5.5.9

5.5.10

5.5.11

5.5.12

5.6

5.6.1

4.1 4.2

GCP
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5.6.2

5.6.3

(d)

5.7

5.8

5.8.1

5.8.2

5.8.3

GCP

- 28 -

4.1.4

4.1.3

4.9.4

step 4

4.5.1

5.5.12



ICH E6j

5.9

5.10

5.11

5.11.1

5.11.2

5.11.3

5.12

5.12.1

GCP

- 29 -

step 4

271



272

.12,

.13

.13.

.13,

.13.

.13.

.13.

.14

.14,

ICH E6j

GCP

- 30 -

step 4



5.14.2

5.14.3

5.14.4

5.14.5

5.15

5.15.1

ICH E6j

GCP

- 31 -

step 4

273



ICH E6j GCP step 4
274

5.18.2
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Giii)

@iv)

)

GCP
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(i)

Gii)

(iv)

)
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5.19
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5.20

5.20.1

5.20.2

5.21

5.22

5.23

GCP
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.23.1

.23.2

.23.3

.23.4

.23.5

1.1

1.2
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6.11

6.12

6.13

6.14

6.15

6.16

7.1
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7.3.3

7.3.4

7.3.5

mg/kg )

GCP
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GCP
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Final Concept Paper
E9(R1): Addendum to Statistical Principles for Clinical Trials
on
Choosing Appropriate Estimands and Defining Sensitivity Analyses in Clinical Trials
dated 22 October 2014
Endorsed by the ICH Steering Committee on 23 October 2014

Type of Harmonisation Action Proposed

To develop new regulatory guidance, suggested to be an Addendum to ICH E9, which
promotes harmonised standards on the choice of estimand in clinical trials and describes an
agreed framework for planning, conducting and interpreting sensitivity analyses of clinical
trial data. As with ICH E9, the Addendum will focus on statistical principles related to
estimands and sensitivity analysis, not on the use or acceptability of specific statistical
procedures or methods. While a variety of mid-stage and late-stage clinical trials may be in
scope, the primary focus of the Addendum will be on confirmatory clinical trials.

Statement of the Perceived Problem

»  Incorrect choice of estimand and unclear definitions for estimands lead to problems
in relation to trial design, conduct and analysis and introduce potential for
inconsistencies in inference and decision making.

Inferences about the true efficacy and safety profile of a medicinal product are drawn from
estimated effects in confirmatory clinical trials. A clinical trial protocol and analysis plan
should include a ‘golden thread’ linking clear trial objectives with selection and prioritisation
of endpoints and hypotheses for statistical testing or targets for estimation. These should, in
turn, inform details of the trial design, conduct and analysis. In a confirmatory clinical trial
data are collected to measure outcomes that quantify the impact of one or more experimental
interventions in comparison to a control group, typically over a defined period of time, or
until a sufficient number of clinical outcome events have occurred. The trialist is trying to
formulate an appropriate and well-defined measure of treatment effect in terms of the data
that were intended to be collected. This may then be parameterised, for example to “compare
experimental drug X and placebo in terms of improving endpoint Y at time Z for all
randomised patients, without regarding adherence to randomised treatment” or to “compare
experimental drug X and placebo in terms of improving endpoint Y at time Z for all
randomised patients if all patients had remained in the trial and received treatment as planned
without rescue medication until time Z”. Controversy and confusion exist on the definition
and appropriate selection of an appropriate estimand and these two examples should not be
taken as preferences or recommendations. These are presented only as illustrations of
estimands; the property that is to be estimated in the context of a scientific question of
interest, to stimulate discussion in generating the addendum.

A clear definition of an estimand is important not only so that the analysis can be pre-
specified in all main aspects, but also since the choice of estimand is linked to important
considerations around trial design, conduct and analysis. These include, for example,
duration of patient follow-up, adherence to randomised treatment, use of alternative
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medications after discontinuation of randomised treatment and methods to handle missing
data in the statistical analysis.

Remarkably, despite many years of clinical trials being the primary support for regulatory
decision making, no definitive guidance is available on what constitutes an appropriate
primary estimand for a confirmatory clinical trial. The absence of regulatory guidance leads
to uncertainties and inconsistencies in methodological approach across trial designs
supporting regulatory decisions. Furthermore, similar submissions may lead to different
inferences being drawn by different regulatory authorities for reasons that appear to have
nothing to do either with actual regional differences or even with clear differences of opinion
in benefit-risk appraisal, but rather with a lack of what could be a common understanding of
trial objectives and of what constitutes an appropriate quantification of the effects of an
experimental treatment.

»  Absence of a framework for planning, conducting and interpreting sensitivity
analyses may lead to inconsistencies in inference and decision making within and
between regulatory regions.

Following ICH E9, it has become standard in all regions to pre-specify a primary statistical
analysis for efficacy, but it has also been common practice to investigate the extent to which
the outcomes of other approaches to the analysis lead to consistent findings. In defining an
appropriate ‘estimand’ for each primary and secondary endpoint, and in determining a
strategy for statistical analysis to derive estimated effects, a number of choices and
assumptions need to be made. A targeted range of thoughtfully constructed ‘sensitivity
analyses’ can help to investigate and understand the robustness of estimates; the sensitivity of
the overall conclusions to various limitations of the data, assumptions, and approaches to data
analysis. At present, while sensitivity analyses are presented, they are rarely based on a
systematic consideration of the various choices and assumptions made and are rarely
discussed in terms of their relative importance for decision making. There are no clear
regulatory standards to follow in defining an appropriate set of sensitivity analyses or for the
joint interpretation of these “sensitivity analyses” with the primary analysis. Consequently,
decisions of regional authorities may appear to weight evidence in an arbitrary and
unpredictable manner, even if underpinned by an agreed set of statistical principles. Greater
clarity in this regard should assist applicants in planning more appropriate submissions and
may increase the predictability of regulatory appraisals.

Issues to be Resolved

»  Incorrect choice of estimands and unclear definitions for estimands lead to problems
in relation to trial design, conduct and analysis and introduce potential for
inconsistencies in inference and decision making.

In respect of estimands, the factors which may be used to define and describe different
estimands, and the different levels of each factor, should be identified. These factors will
include the outcome measure, treatment received, analysis population, time period of interest
and treatment adherence status. For example, in terms of analysis population one may be
interested in the full analysis set, the per-protocol set or the ‘treatment-adherers’ set; in terms
of timepoint one might be interested in response at a fixed timepoint without regard to
treatment adherence, or response only whilst receiving randomised treatment. In terms of
treatment adherence status estimands can, in principle, be constructed to investigate the effect
regardless of adherence to treatment, or the effect if treatment had been taken as planned by
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the whole analysis population. From this a series of relevant estimands may be identified and
harmonised guidance given on circumstances where it is appropriate to choose each one as an
estimand of primary interest.

This problem has received some attention in published literature. For example, a report from
the U.S. National Academy of Sciences research arm, the National Research Council (NRC)
describes that important considerations for trial design are related to different ways in which
trial objectives and hypotheses of potential interest might be framed, using 5 constructs for
illustration:

1. (Difference in) mean outcome improvement for all randomised participants;

2. (Difference in) outcome improvement in those who adhere to treatment;

3. (Difference in) outcome improvement if all participants had adhered,;

4. (Difference in) areas under the outcome curve during adherence to treatment;

5. (Difference in) outcome improvement during adherence to treatment;

Mallinckrodt et al, give a further illustration:

6. For all randomised participants at the planned endpoint of the trial attributable to the

initially randomized treatment.

Whilst some of the constructs described will not produce a suitable estimand for use in
clinical trials in support of regulatory submissions, each of these may be thought of as an
illustration of a different estimand. For each estimand, one or more statistical analyses will
then need to be selected, each of which will produce a different estimator. The objective of
the guidance is to describe a framework in which the choice of appropriate estimand can be
made and agreed between sponsor and regulator based on clear descriptions. It is anticipated
that more detailed and specific definitions will be generated through discussion.

Current practice by drug developers is varied and without clear structure and it is argued that
none of the estimands currently discussed are suitable across the full range of experimental
situations faced by drug developers targeting regulatory submission. Considerations relating
to trial design differ according to therapeutic area, and it may be expected that the estimand of
primary relevance will also differ according to the experimental situation. The main concern
in relation to current practice is the absence of a clear relationship between the apparent target
estimand and the trial design and analysis in terms of aspects such as patient follow-up after
discontinuation of randomised treatment, decisions around which data to exclude from the
statistical analysis and handling of missing data..

»  Absence of a framework for planning, conducting and interpreting sensitivity
analyses may lead to inconsistencies in inference and decision making within and
between regulatory regions.

A common understanding of what is meant by sensitivity analyses should be derived and this
should inform a statement to clarify the objectives for sensitivity analyses. One type of
supportive analysis might investigate treatment effects according to a range of different
estimands. At the present time such analyses can be useful, primarily because there is no
harmonisation on the definition of an estimand of primary importance. The extent to which
this type of analysis is needed once an estimand of primary importance is agreed should be
discussed while developing this guidance. A second type is analyses that address departures
from the choices and assumptions made in support of the primary analysis of a particular
variable. For example, the NRC report (2010) lists (a) distributional assumptions for the full
data, (b) outlying or influential observations, and (c) assumptions about the missing data
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mechanism, as different types of sensitivity analyses. At the present time it is commonplace
for sponsors to present results without precise description of the estimand of interest and to
present analyses purported to be sensitivity analyses without indication of which choice or
assumption is being investigated. As a minimum, the list of all planned sensitivity analyses
should be presented clearly, with a specific rationale for each. Indeed, analyses described as
‘sensitivity analyses’ may in fact be based on the same underlying assumptions as the primary
analysis, or may address a different estimand when purporting to examine a choice or
assumption made for the primary statistical analysis. It may be discussed whether it is
required that sensitivity analyses make different mathematical assumptions from the primary
analysis, or whether it would suffice that they use different methods. In addition, a tension
exists between providing analyses based on assumptions that may be considered more
plausible, or may be considered more convenient in terms of statistical analysis, or that may
be more likely to provide conservative analysis in terms of avoiding artificial inflation of the
estimated effect in favour of the experimental treatment.

Inferences from clinical trial data may be complicated by the proliferation of estimated effects
and p-values that are generated from multiple sensitivity analyses and these have the potential
to confuse and distract decision makers. The ability to discriminate between additional
analyses that constitute a thorough and accurate statistical review and those that serve to
confuse remains a challenge that needs to be addressed. An improved framework should
focus the sensitivity analyses that are provided to those that add value to decision making by
targeting a particular assumption that is critical for inference. In addition, interpretation of
sensitivity analyses should be discussed. It should be discussed whether, in order to confirm
robustness, results should be consistent in terms of the strength of evidence presented from a
statistical perspective and/or in terms of the size of estimated effects from a clinical
perspective. It may be questioned whether it suffices for decision makers to be presented with
explanations for discrepancies between different analyses.

The problem of deriving a framework for sensitivity analyses is particularly acute as concerns
handling missing data. This is because assumptions commonly made in relation to the
problem of missing data are, arguably, less likely to be valid, and deviations from
assumptions can be of greater consequence for estimation and statistical testing. It is
increasingly recognised that methods for primary analysis are proposed which focus on a
particular type of ‘estimand’ and that rely on assumptions that cannot be verified and may
appear implausible. There is recognition from clinical trial sponsors that these primary
analyses must be supported by methods varying the assumptions in respect of missing data
handling, but it is not always clear how to do this, and it is rarely done such that all important
assumptions are highlighted and examined. Indeed, alternative analyses presented that
purport to show robustness of findings may in fact rely on the same assumptions as for the
primary analysis. Added to this, certain estimands require collection of data after
discontinuation of randomised treatment, and this is not routinely practised. Nevertheless, it
is proposed that the discussion of a framework for sensitivity analyses should cover these
topics comprehensively and not only in relation to the problem of missing data.
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Background to the Proposal

ICH E8 gives a high level overview of different phases of clinical development, touching
briefly on objectives for trials in each phase. ICH E9 describes important statistical principles
for clinical trials, discussing a number of factors individually that are important in
determining an appropriate estimand, including analysis sets and dealing with missing values.
Reporting of results from sensitivity analysis is relevant for ICH E3.

This document also presents the idea of using sensitivity analyses to explore robustness of
results, for example in the context of determining a sample size and in dealing with missing
values. Neither ICH document addresses the issues described above. The same can be said of
the various regional guidance documents that have been developed, though particular
reference is made to the CHMP Guideline on Missing Data in Confirmatory Clinical Trials
(EMA/CPMP/EWP/1776/99 Rev. 1) which expands on some of the important aspects and
principles important to the issues described above and to the National Academy of Sciences
Report on The Prevention and Treatment of Missing Data in Clinical Trials, which describes a
series of different estimands for consideration.

These are, at least in the most part, subjects where the regional authorities do not currently
have clear standards, so that it is a matter for development rather than harmonisation of
standards. Of course, that makes it all the more feasible since there is no definitive regional
regulatory guidance with which a harmonised guideline may be seen to conflict. It is
anticipated that a harmonised guidance on these aspects would present a more transparent
approach than is current in any region. It has the potential to enable applicants to better plan
global submissions and to understand the decision making by different regulatory authorities.

References

- ICH ES8, General Considerations for Clinical Trials, July 1997;

- ICH E9, Statistical Principles for Clinical Trials, February 1998;

- Committee for Medicinal Products for Human Use (CHMP) Guideline on Missing
Data in Confirmatory Clinical Trials (EMA/CPMP/EWP/1776/99 Rev. 1);

- National Research Council. The Prevention and Treatment of Missing Data in Clinical
Trials. Washington, DC: National Academies Press, 2010;

- Lisa M. LaVange. The Role of Statistics in Regulatory Decision Making. Therapeutic
Innovation & Regulatory Science 2014;48(1):10-9;

- Mallinckrodt CH, Lin Q, Lipkovich I, Molenberghs G.. A structured approach to
choosing estimands and estimators in longitudinal clinical trials. Pharm Stat
2012;11(6):456-61,;

- Little RJ, Cohen ML, Dickersin K, et al. The design and conduct of clinical trials to
limit missing data. Stat Med 2012;31(28);3433-43,;

Little RJ, D’Agostina R, Cohen ML, et al. The prevention and treatment of missing data in
clinical trials. N Engl J Med 2012;367(14):1355-60.

Type of Expert Working Group and Resources

The EWG will be comprised of two members (statisticians) nominated by EU, EFPIA, FDA,
PhRMA, MHLW, JPMA, Health Canada and Swissmedic. One member can also be
nominated by WHO Observer, biotech industry, as well as RHIs, DRAs/DoH (if requested).
Access to clinical expertise may be required as the guidance is developed.
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Timing

The group will start working remotely in the 3rd quarter of 2014. A Step 1 document will be
drawn up during the first EWG meeting which is anticipated at the EU meeting in November
2014. The EWG will prepare a Step 2 document in the June 2015 meeting in Japan. The Step
2b document will be published for consultation in June 2015. After collecting and
incorporating public comments, a Step 4 document will be finalised in November 2015.

Adoption of Concept Paper by the ICH Steering Committee October 22, 2014
EWG starting work remotely 3Q 2014
Establishment of a Step 1 document November 2014
Preparation of a Step 2a/b document June 2015
Publication of the Step 2b document for consultation June 2015
Finalisation of a Step 4 document November 2015
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INERETHZETHY, ZOMEE QTIQTe MEOIER & LTHRIHEN S, BHLRNAELE SO
FEHEA L~ U DWW TR T 5728, QT RIM~DOIEFOEEL LT L% 5ms THY . 95%(E
FEXRID LIR% 10ms &35 6D ThD, ZORBITEE, EEREREE (REIROMEMIE & E
TiE2c) Z2agicEfish, ERLEROBHIC, BELT5REERICE O TYHEA O
QT/QTc MEEVEM & AGICHIN D BEMRH 2 NENERET LDV SGNDG, Z0RERE, 3K
FNAEREENRMEN D = L &R T 2 E R B EIE LTV, BIREICOWTOF —Z TR 5T
WHAS, EEAERIZT QT/QTe B ORI BT 5 Z LV EXbh TS

QT/QTc FHMmFAERI L4 M DEFIRBRIZ 31T D | KDFaEHE 72 D728 IEMEZR FERHYIL, BHRT O
FHIOFEMEIZ LV R D500, —KIICEIRBFE O RIICERIND, ZORBROT A IO
FERiIE, AR OFEYEREZ & O TN R BRT -2 NEETH L 72D, ZoRBRITERIX
%fm@%ﬁ%ﬁ R BN EEZ N5, EAOPFIZIE, BN F‘%szé?ﬂﬁﬁmw R 72 B

BILRBRICES Wb ORH LD (BlA1X, PURbeREE, (LFPRIER) |

QT/QTc iHAlFER DAERIZ LV | B DOBIIBEMEI BN TIEE SN D NS HFREN D

e QT/QTc %Wﬂﬁ%ﬂi%ﬁ IZBWTRETH TG, B2 O%ROERGOBBEREICHB W T4
P AT D 720 PR R OE mﬁ% BIFLLEXEZNETHZ L TRBIND (F 23
i)

e QT/QTc FHEREBRICEB N THMETH - A, B DO®ROERMLOBRFBEREIZB N T, LE
B & Wz L0 FER L el A ER S s (5 23 His M) .

Filz, QT/QTc fHMEREBRNEETH DI L b b, KT — X BBVt EZ R L TnD Z &
N5 Wz, EEEOKFCIHIT D hERG HREROMEMERE. in vivo BIEERIZIS 1T 5 iRV By
DREFE) « ZOXI RFEPIMOT —ZIZL > THATE T, M OYIEAN AL RS S

LB T LA THLHEITIE, EORDEIRMLDOEEIZH W TLEMEZ VW L0 3R

PERHMI 21T 2 Z I TH A H (B 2.3HizM) |
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2.2.1 QT/QTc FHMmRER DT A

QT/QTc FFAliFkBRIZ. #EAEAL. WUIRERIL. 77 B RIREED RIRRIE & o I BER 73 A
T AT BT DO FRPE O L, @O L FHINZRBR TRITER LR, ZoRER
X, TOBOERLOBBEMICEIT 5T — X IWEOREZRET H L TRENLEFING D720,
BRICEROH 2 Z2 R L@ WVEEEEZAT L2 ENEETH D, OITEE (assay
sensitivity) ZH#ENLT D 72O OGMEREEE GEEFRY, b L UIFEFEETR) ZFEFFICHWD Z &I
L0, ARICEK TS QT/QTe IER DOMHEEN DEHIEEZ RWIZED D Z LN TE 5, BRI
QT/QTc MDD IEAME A I KL% bms Bt S LR Z2RmTMERH L (HIH, B YmAELE b
EHEETH D QT/QTe MiR%E 5ms FREZ L XA EMICEVWVER) . BtEBOERIRHTER
X, EBREIZOWTH ZORBRCREBROIER 2RI T 2 ANGEH SN Z L2k D, BEx iz
N2 OWIGEIZIE, ZOZYMEZB ST L, TR (assay sensitivity) #2925 BI D H k%R
THEND D,

PERIEAY QTIQTC IER 277 L TV A bR b L <ITIRELFH 2RI BT 2358121, QT/QTe K
ERORE SO E, CENXEIMMOEEAEM CEET S 2L T 5720, TONHE
\ZJET D RIDOEAN A PSR & L CRINT 5 2 L 2 ad & Th 5,

QT/QTc MIRRIEE % 5| & Z 3 3KAI D vl RetE 2 -9~ 2 3BRICIL. 7 v A A — N —3BRFE 721301 T
BEFIEGABROTFA U RE L TNDETHA I, 7 a2t —"—iBRiix, b &b Zo0F8
NhH 5 .

o 7 0 AF— N— R CIIHWBRE B ODBXRE b7, FERMESCBEET 22D NT Y X

W7 RIS TRER MR ER L 0 D AR OWBRE CEIETE B,
o 7 B AF == RTI, PBRE ZL 0T = FIES LB TOMIEN LA WEERH 5,

WATHER HLEGRER 1T, HORM T TG E LWGEERH 5 ¢

o RN E L, EFRED D WVITERRIEREZZERT D DIZRWRERHIFIR S L E e 3K D
A

e FELHE LN OB IIC X 0 BEE 0356, Bl 2 IXFE TN e 2 AR~ DG S F 7 I1TIEME
B OHPIA DB RN EOBBIC L D56

o BHHABRREE 12135 < OIRIFIEAZ LT 256

QT/QTc MFROMIEIZI T BHE LA, BENEH THDH, ZOLENL, HFEHL L, L3
DOEA, 24 RRE#I D% —> (circadian patterns) . B¥EI: E DL OBERIZEKNT S, O
TEARPNEEB~OXALIT QT/QTe FHliEtERZ K4 5 ETARAIRTH LD, £DHIEITESID 503,
B N OB B W CE BB D LERT — 2 ZIET 2 2 LIZED0—2>Th 5,
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2.2.2 QT/QTc FHMEFRBRIZI 1T 5 FE-%hR & R8BItk

P3RS O U] 72 BRR FHENC WV Tk, TARERIR ) B GO L PR EE XV @ i R IR EE I oW T
ORE L E D, QTIQTe MIRIER IZEIT 5 &-BUS & OB X3 B - SR BRI H vz &
NTNWDZ L E2MERTINEND D, Z OFFMICILOER Z 5FM L fitkicis ) 2 m by
—AWENDOTHA D, b LEIEAICE L TOREESCHERFMZ R Lz L CRATEE TR TR,
BRICBW T TPHREN IR RBEZEEOMYUEETEEA L TEOEMERET & TH S, Hlo
FHiEE LT, b UIHEEE (B 21X, CYP3A4, CYP2D6) ° b 7 v AR—%— (FlziEX, P HEE
F) AB5-3 2 KM AR SUIEEY) - BRI OMBEAERIC LV BRI O M AREN ER LS5 7
I, IO ERKRBHE LEEZET TCOMMOLARTHA S, ZOFEEZRNL DI, Btk
AR O N TORERMRBHWICOWT, FKYBYRE A & ORI PR 72 RePE 2 BRAE L T 5 432
bDH, —ANZ, YRR E TOIEY K OE OIGVERE OER 2 Fi8H T 2 72121, +o7e#
HHFSCHIEREEZH W RETH D,

2.2.3 QT/QTc FHmRERIZI 1T 5 LEXRE DR

QT/QTc FHfiFBR I 1T D DEXBE DR K OB T 1 o (Bl z1E, HEERE, KERE, #
G 1%, UREEA O KB EREIC BT AR FRE R E RIS SV ORES NI RETH D,
FP AV  TEVEMGH O 72 WY TlX, HEIERGRR T+ T 256085 5, R TIIHE 5 M
W DRI - - T, By QTIQTe MM KIETEM AR D LENDH 5, MAIRER K E & 72
% REZ QT/QTC IBR~DIEHA R K E 725 LIZR S 720, @M EE (Cha) & 72 5 JELORE
TLERAZLHETLILIOERT RETHDL, BGEIRELES BOO — 21X 0K E (assay
sensitivity) Z L d 5 Z & ThHDHOT, FEOKERGRBRTIT, BERITZO TR D20 E
BT 5 F To+4 2 FERH S v kv,

2.2.4 QT/QTc FHmABR DA

Ao QT/QTe MR D FIMEIZ T D IERA M EDRREE /NS & RN 7o) Z HIlrd 2 o 13 R #E
Thsb, LoL, QT/QTc MMEOVFHMEE IR T HEM DK 5ms E7213ZF LT CTh 534X, TdP
EHERILTCWRNWE S THD, 9 LEEiRo LT, iR CRESEA, b L < IdIEREY
1) 1ZIE, CORERH LIS TEY . HillS /R0 E & ORMEE (5ms, 2 2.2 §izM)
IO QTIQTe MDA L & # IR T b DEEHT 2 R&ETH D,

Atk DZ 27 IS S, QT/QTe sHliFkERA &M & 13, £ DA QTe MME~DifHZ —H S+
RPN ROFRMENS KT D 95% HMMEIXH O LIRS 10ms &2 TRIZSEE 2. 2 OERIE,
PRI D QT/IQTe FIRR~DIEM D)3 % L% bms 2 72V 2 & 2B BRANCIRAET 5 72 D I1ZiIR
SNTNDS, FHEZ B SETEORKREN ZOEBEEZBZ 556, BB RIIEEE S,
B R DS GIE T HIIE, £ OB OERMOBREEIFICKT SFHITEICITREZ G258, 20
ABRTE RN E DHEFDMEREIMETH 5 Z L2 B%RT 5 6D TIHR,

fndT—& LFIEE, SA4UE (outlier) OFEIZOWTHIRETHRETHDH (B 3.22HizH)
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2.2.5 QT/QTc MR 3~ B 1EM ZFHEid 2 7o 0 OREHIE

QT/QTe FHMRBR DS & 72 2 I IEOBIZILBUE, IHRIATON TV D, B2 E, RO HRRR
TIESNT — 2 TS & | SRR & QTIQTe MIKE~DIE & OB A FET 2 2 L. HHW
3 ISR 2 DB AT D 2 LR E Th D,

2.3 QT/QTc FHmEER % D ERIR BB DA

QT/QTc FHEHBRA MO S-S (5 2.2 MiZM) CiE, KRR OHITOBKRRICK T 2 HhE
FEAEIZHE, BUE R OB E IR 22 DB 21T 213, £ OB OERG OPFEBERIC I
L LTHATHLIHENEL AL TH D,

QT/QTc FHliakER MHHEDLZ AT, Z D% OEERHERIZIS W TN 2 f i 2 £ § <& Th
Do ZOFHED HIIDO—21%, REMG L 7 5 BERICEBT 2EA 0 QTIQTe ME~DEH%. H
B, BELOBFRICKHFICEELTHSICHLNNITHZETh D, BXONLRKHET CREEL
7B, KO TdP OB faRK 1% & S2BEZ ZOFMICE D 5 Z LITEETH S, @F. o
Browits & 722 5 O3 VE K O QT/QTe IR D SEHE DAL TH 5, QTIQTe ifiikER TR by
ERORE SIZE > TE, TP 120V TORINZfERRIR %2 & S BEFIC L, XD EFNE=
BV TPREELIR D ERDD,

T ZER Y 5 Y] 72 OB R O TR THESL S TRV R WS BRI ORRRGBRIZ 3
WTIBMA L ENT — X 2 2O BEP LEUNCIET D Z Lok BERERIIFLND T
59, TO%E, QTIQTe afliEkEk & U G R DKM B REFAIEBRIC S & | FAIDOIERA
RRIZ @5&?Méﬂéﬁﬁfu X T — S EWET D LNEETHAS I,

ZOFMICEIT LS 5 — 2D HIL, QT/QTe FHAMFRER Ttk Z 7~ L 7= 3EANZ D\ T, ZDHOR
BRCRATHIAEFRICETHEREZINET L2 L THD, T, FLW QT/QTe LR (#Hilx
X, >500ms) Z R L7-BE, HD5WIEAREIR (Bl 1X, TdP) /R 5 EEROLMEROEEHR
LERRLUTZBFT IOV TOHFERRENREEND, TOX I REFICONTIL, TOFELIZHEE L
T2 ATREME D & B fERIR FIZ DWW CREL S GBI R& TH D (Flx X, QT EREIEMEREDBER 1T 72
E, HAHIBR) |

QT/QTc FHMFBR D DA ITIE, RD & 5 7o BE O ERD A LN 5 LER K OE FFES
T— X OFATIIFFICEETH S
o BFERFEOBE (FlxIX, K4V ¥ AljE)
o ) oM LAREDBE
o EMMREREE 121X 27 VT 7 VU AICEEFEO S 5 BFE (Bl 21X, Bl E I3RS, 3EWHE A
TERDRFRO BN DHA)
o MO B
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o AN 16 A O B MUY 65 Tk & AT B

7- & %2 QTIQTc FflaBa et Th ., F D% ORBROBELEMIIBNT, MHLOIEM (Bl 21X,
Z LW OQT/QTciER, TdP) Z/RTFHLAA LN HATL. IBIMORBNNE L R5THA D,

2.4 QT/QTc FHE#ER 23R EFEE BV TEBARREREG S DK%

AN OPFIIE, BEMH D VITEEEOBEDT- 0, @EREHEEICB O TR EZ £ TE 20
LORHDH BFlZX, MlaEtEs AT 2008 . EO%E. QT/IQTe dkhaER 2 BEEM I
TITH ZENLIXILIEH VED, ZNDBRARRRGAEIZIE, ZOReM ) 27 O &L E
R THHDT, QTIQTe M ~DIEHZ R T 2MOFIELZRIET L NN E LR D, TOF
HEELTCIE, BRORMICEEMEO HEEZ AW T, BBEREH ISR 2 0EXT — & 2 5 A
TWNETHZ ERENREZLND,

25 LDEXT—F OINEE. FMmEUERE

LIFO#)EIL, QT/QTe iliaER 2 Efid 234, LEFOMA~DOIERANH S Z L 2VHB LT\
K H AR DR A EMiT DA, KO QTIQTe FHliaER 2 I ©x /AW a7 &Ik b BEN &
60

25.1 1R 12 FELBR T — & OUUEE K OFHil
BARICBI 5 DBROT =4 _R—2, FAY—DBERELFRAO LN ATHEELH 5728, i
BT 12 FEOEKZLBHREN S/ ONLZT —F &KL TS (6 252 BisH) . DEX
TSN RO, T VSR BILIAS ATRE AR R & M 2 DB R D BRI
BN RSN, WESNTOLRERD S, WROTMEREL OMERET — 2 127 7 A MTR{F &
NRTHER BV, SHBILARBROS G, WEHOHEN (B2 E, REOMLE, T () —
R) OBLE, BE DKL) RORBROT — 2 BIE RO B A ROT D, BHEZ T2 2 L 28
EELW,

FEARFER THW SN TV D LEKOEEORIE TIETES) & 2O T, IRBRIKEE 132 ORBRIC
DT, BN L7 HETO QT/QTe MRAHIE D IEMME (accuracy) M OFEEE (precision) % Ftilbd° 5
REThsd, mEFEZ, TORRTHEOEINIBEOL VIS THRDLND, HlxiX
QT/QTc FHliEER DA I, MEOBEIEICEICEEN LN Z L 2T 5 2 L NMETHA
I, BUE, ZOLEICEFEITONLDIEX, (A Ca—ZIZL5HBIOAEIZ)I N LT) Do
A L7 HBFE I L 2P RODEMBEETORETHAS 5, b LESABLEMOMEHZRIET 5
T BT — 2 N AFARRIC UL, DEXORBBEHEICRET 2RI A R 74 v OfiEIHE
ESND RN & 5, DEXKOFEFHE L, ok, 1BRE QLE) K OWERE OFRBIE HIC>
WTERTICENINDGRETHY ., 1 NOWHRE OLEXT —Z 1% 1 NOHFEENZ D4 T2 HH
HRETHD, R—OHHENKOEEOHEGEFIZBIT 57 Y XFOREIL, FHIELERTT
T—2O— (B, ZEOmM;) ZHEHHET L2 L THEN & Th D,
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OO BRI TR S VAR, DER ORRKIC & B IR AL RIS < R
7R BRI BT D, IR 1. DERBI K O H %%@&E®%E%$m; WTHS
REThD,

QT MR 2T T 2 DITH b 1 24 72755 ) OV E H 1IN STV TV WA IERFEE M OV 1175
EARAUZLIZHAWSN D, [F—0RBR TIZFE—DORIEEE AN & THDH,

T-U WEETIIREOZENEZVES, T RN U EOEOZKIZE L ChIEmA#+ & T
H5 (FI3HBM) , BN UL, QT/QTc BMEHIEN ST SN HRETH 5,

0252 FNF—ERX (ambulatory ECG) £=Z# VU 7
FH—DLEBRE=4 Y 7%, QT/QTc MiEDEE G M AL LTI E TICHaIcREES
EIEBZBIVTOROA, F LWHIEIZ K o> TERERLERISGEWZFHED T — X GLekD  ilee & 72
hﬁ\%%?~&@ﬁﬁﬁﬁﬁfgéﬁ%@ﬁﬁéoé%ﬁ\$w&~®%E%:§~%%w5:
LItk —HOS B TRWICEZ 5 QT/QTe [MIgdfim /e ZE b, S OMIESE B O Rk 0O A 23 7T
BERDTHA A, Fio, "NV X—DLEXE=XV I oELND QTIRR T —% 1, AR
QT WEZFHETH L THATHLZ XD D, LrL, SAZ—DLEBERE=FV 72X llEs
7= QTIQTc MIMEIL, HEHENRARRLEBEXOT —4 L EEBMICHIGELR2WEAERH D2, 20—
DOFEN LI ONTZT — X BT 25 [F— OREMEEZ AT, BEEMIC R, 8, BRI 52
Y T E b b,

253 BREOERT —# OH
DER EOBNET — % R OWMA IO EIC BT 2 FWIc VWit #illk = L iciiE s kb 5~
X Thb,

3. BRARABRIZEIT 2 LEXT —F DT
EPNT L 5 LB EORE L CEBA~OEOTIL, £TORERGRFHICRSNT, ZatT
— BN RERET D AR ER L B2 NS,

QT/QTc aHliEkER DOFERIZHND LT, 2TORBRICOVWT, FEHFG L L (kI LEK
DEACIIIAT DT OICHERT & TH 5, QTIQTe FHiiskEr b3 LB R OBEIEOT — & 1%, L&
DT — 2 DL LTI L CRBRDME S 2 H T 22 0H%OMRBRT —ZIZIRY | ffE TERT
HRETHDHN, B SICH DL LEMBREDT —# LT TEML TR L2, —DDRKR
BREHFILC 3500 TRIBL LIS b 35 210, LRI — 2 OISR 2 L 5 2 LIS kb |
HEIRE LT — X DN NES D THA I,
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3.1 QT MIREDOFHER

QT MMEIT LI ADHBEEAET LD T, N—2A T4 L LI LU TIER LGN EIRET 57
B, WE SN QT MMIE—MMIC LB THES NS, BESN TV DL R ERD S b,
Bazett 150 Fridericia ORI IERDN R BIA HO B TWS, #H3ED QT/IQTc MR ~DIEM % ik 72
BFEEICBWCGHET 2 0Bk T, i/ NS WER (Bl 21E, 5ms) OMHE B E LTS
LA, FIACE oG B EEEZERT 2 ENEETH D,

il 724 EIEIZ O W TIEE ARG I TN D7D, 2 TORFEICEW T, QT KT RR HIBOAA
BT —% MO T — 2N Bazett #1E{%E & O Fridericia fili IE1E % FIWCTHIIE L7= QT M7 —
AT EEBIC, TR EHVWTHIELZ QT MET —#Z03bZT bR LT
b, I LWEE (B2, BN oM EE) 2HVW225A81F. ToMERICLY
QT/QTc FEIFRICRE I A1EM AW UNIHRIN T 5 Z E NABETH D Z & and 720, [FFFC T RRRE
T D2 RO L ND,

311 T —F I E I WIEFIE
WEEOHZ L TFIoRT

1) Fridericia #filE#: : QTc = QT/RR®®
2) Bazett #iiE¥% © QTc=QT/RR®®

Bazett fii IE1E1T. 2L OEZLEICBW T LR LIEFHWS S, Lo L Bazett fliEiEIL %2,
BN L 72 0302 CIl K 7e i B, 857 60 #1% FEI D DB ClTi/ NMefliE & 72 5 Z & n . BAEW
72 FYETCIE 72\, Fridericia fifi IEEIL, 20 X 5 20BN EAL T 28R F 12 B\ Tl Bazett filiiEy:
LVIEHETH D,

3) MIEEIRIEIC IS <HIE

77w R REE LIS ORBREND QT/RR 7—X %7 uw hL, EEREZEHAT 2 L1
0. R (slope) (b) BHEETE D, ZOMRHE, PBRFERE & REERTT D7 — 2 Z 357 60 11
EWVVODMAEITCTIERE L, ZAUCK T DI EZ R T OICH WS Z N TE, 2O b HiE
KX QT=a+ b (1I-RR) TH5, Framingham O EHE [QTe = QT + 0.154 (1-RR) 1 (. #JEME]
S LV EDPNDHIEO—FITH D,

4) KRBT —Z N—=Zp bR SN T — 2 IS SBIE £ 1I3EIE O [R € 7 /1 2 v 2l 1E

3.12 F—HBRERNT —ZICESSHMEFE

BRI OERE T — 2 % AT D EERBER STV D, 25D HFETIE, RO 5
FER OB A HHRE =L @ QT KO RR BMEOT — 2 1okt L CEIBOHIEZ @A L. 2ok
TIRFER D QT MIMEOMEICK L OMEA AT %, QT/QTe FEAGFER K O R4 BRI TI.
JEHPH O DIHEIZ OV T QT MFMEHAHREINCL L BOND -0, ZOHENRLE LT
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WaHEEZBND, DA ELLTH QT/QTe MIMEIIBREIAIZIZRIE LRV E VWS QT/RR B AT
VU ANENH D720, DIENRICE D DRI B W TINE SN2 DEXKEEIIRNAT 5 L o1
BEIR&EThHD,

3.2 QT/QTc Mk@ET — & Df#E#T

QT/QTc MO R—A T A NI L CTORERIFERTREMETH D08, TSI EHE~DE
It SO i 72 i A TR L 72 7o 0 7 EERWIRIE I EEBIR AR BN L 5 2 L TH 5 v REMED & H DT,
QT/QTc RO N—RF A L DEDHERITEME TH D, FHIE~DEYF &1L, MW_—2F 1
% b OWERE TIIB OB R CEME T T 2855 —F, BOSR—R T A AMliE b OWERE T
IXEOHEMT 2N H D Z L&, BROTHIL, RERBAGRFORIIEEIC L > TR D (f
Z X, QT/QTc IR D N—R T A MA@ WHERE 2350 B RS ShuduiE, BB R ICFek &
NAMEEFR—ATA AECH L ERT A8 H 5 THA D) » £ < OBHIED 5 bk KOfE
ZENTIIE, EOR—ZAT A4 U MEPORTHIFEAEFICHARZEILEZRT IR DETHAD,
ZOHRBIL, WRERHNE N T T2 RBEORFTICBWTHELND,

QT/QTc EIkET — Z 1%, FulMEIA (central tendency) DfEMT (Bl z1E. FHE., Fhfl) KOH
T AV NIENTOWE ST O TRTRETHD, ELLOTL, R EOY 27 Z5Hii§ 2B 0O
U7 W E 72 V15D,

3.2.1 HLMEM (central tendency) DAEHT
PERFEDS QTIQTe FIFR~5- 2 DEM DT, b —MB9ITid, R 2 — B S Bt & 7
TERBEOFEIEDE (N—A T A AMEIZ X D5%%) O, DUEEOEMIM 408 U7 i KMEZ v T
1Thivd, FHOEmOBMZRFMEE LT, SEBREOR&SMTIRE (Cmax) L THELD
PACEMRT T 52 2 L b EEN D, HEFRDOWINERD 5V MIAHRICIB W THEBRE R TOLEE R K&
WEEIEL, BB ORI HIETRICEE L A 9,

3.22 BF7 Y ANENT (categorical analysis)

QT/QTc MET —& O A1 7 Y IIFENTIZIE, & B COFKE LI 50 _ERMEIZ—ET 50,
HDHNTENLL EER LToHEBRE OB K NE 2 W5, BRKRMICER T ~& QT/QTc MignZs
fbix, QT/QTc MRDMERHME, HDVININ—RAT A VL OB L LTERIND THA I,
N—=Z T A NZEWT QT/QTe [HIFEANIEH 72 BBRE T LIER L CWO D HERE R, 01 TR 5%
REThDH, o QT/QTc MMEDMENT & [RIkkIZ, FEHEA R 2 7o Fr RO EE % R IR N O FREEC
el 5 Z E R FRERG AT, AT Y DAITIIIEE ICER Th 5,

QT/QTc FHIFR DA ED ERE K N—2 T A 6 DZALD FRREDORFUCE L Tk, —& L7z

AT, EREEZ TTUIBEERAE < 20 ERMEL EFHE, BET XS EEeHRET
WY A7 BN %, ERARERTIE, BT oD 500ms ZiE 2 % QTe DIERIFAFFITIRE T~

10
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THEEE SNTVWD, ZOREEMEICHT 5 —2OAA eI EL, B d EREZ FWT
BEOMMN 2175 2L THY, B2 FIREL LTIUTOLDORH S -

o QTc M@ RHEDIE R
» QTc [H]f& > 450
» QTc fH]f& > 480
» QTc [HF& > 500
¢ QTC D X—RA T A b DEAL -
e _X—ZF A )b QTe MMEDEIAN > 30
e RX— 25 A kD QTe Mk DI > 60

3.2.3 RAMPEE L QT/QTc BEDOEA(L & D BUR DIEMT
SRANLEE L QT/IQTe RIEO (L & OBUEAHE . ST, DRSO Z T 2 {80 218 & O
MBI OTERA S SICELNETH S D, ZOERTIL. BIEERICHIZE M ThR T 5,

3.3 LERIKE O BRI

UKD B DB EICH SN 5B OO T HIF 2 I3 ST unas, g o R
ISR SNDHRETHY, T—FOHIZ, X=X T UPLEERRO LT, DF DB RE
OHBL, F7EBLZ R LSRR T 2R ERR CE DR E TR TLERH DL, 26D
T —21%, @ QT/QTec iHliEBR DfE RO —H & LTHLND,

4. HEEG

LER EOBREOT — 5 O, HEFELDT — 4 i SIEREIRO AHEMIC SV T O #A
LD ERHY ., FIICIHELTOERNEEND -

o B IR R BR oD SR e 0k 481 OV B S T 451

o AFFHETHIE, TS O EFLWE

4.1 BERBBRIZBIT 2 HEEER

HANZ L VFEHRIND QTIQTe MMRAER 1T H I T MAEMEME TH D23, W ZRA L T2 85
FIZBWTHHIHEOEEEFROBARENEMNT 2 Z L1, BENRBERENRIER 2R~ LT\ 5 A]
et 5, FRIC QTIQTe MIFRICIER T 2RI & 25511, BRI O IR O #8510 8
T HWD LD 7R EROREREZ T OLERH D

e TdP

o ZEIRAE

o MR

o L EE D J2 OV A D

o Kt

o TAMAILE

11
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TdP K DT —Z RXR—=ZIZBWTIRZ LN DITEFICHE TH Y . FIUTEKRREREARNED
TERZHELTWAZ ENALN TV EEANCBWTHREETH D, TOHEENLLDL L, LDEXP
fDERIR T — & I DIEARFEAR Y 2 7 BREEOIL DY OGEITIE, WiET — X X—X 2B\ T TdP @
FIENBE SN -T2 b a b o T, TOWENR Y AT HHKET D070l e 2led 2 L
TRV, TdP A D EREOFFFEGIL, LEOHSMRE ORREERIT TdP 1Z EFFRATIER VD
DD, BEERBRTIZLYD ~RCRD LN DO THY . RREEE TEN D ORAMEIZEND D
R %@%%%@@TﬁWW%wﬁ EVEZ RV 7T E e 0iGs, Filn, MR BEEOL
PR, EMERE, JFHIEL VO RIZOWTHS %l%ﬁ%%hﬁém%f%é B3R 2% B[R 1]
m%@ﬁé_kilﬁfﬁéﬂ WETDH L 2285 & ENDEIRICERDIHEL, T0DE
TR R ERENRMER 2T — 2D RE & 75 Z ENBEI N TN D

HERDBOAEFEFERETIZONWT, BEDPLOFEMARERITME I NRITIZ R bRV, £
NI W 2 EBERESR, £HEFRBRTIECEST-FELOEAICLREETH D, BRFEEMED
Qﬂmbﬁ@@ﬁ&%@%ﬁ&@%f%zﬁél%%@ P S BRI IE, RFERBAR R O D FS:
DOFERE R CREsk SN DEMFTUICIER T RE TH 5, QT/IQTe MIFRITRIEICAH) LT Wi
HERERLNE X DH10F OFE TIHRFEPICRE SN LDEMBIEFR CThoTe b Lo T %0)7;3;
23 QTIQTc MIMRIERIZEI G- LTV D AlfEMEZ B E X & TIdR v, Y72 I ER SRS LM G,
W& 7e QTIQTe EEZ/RLT-, F720E TdP #3JE L7 EE LD OIFEHIT Y AV FEHOT-DITHIET
A, TOD, I LIEFIIBWTEEDRE SN LHH AT, OfERIK 71220V T bkl

ICRETHRETHD BlxiX, EEERLE, F43H5R) , @URT=4 — F CHBRELH
532 BRE1T O 2 LT, MESERR K ONRESOSBEFRICE T 2 A R IE WS 67 5 wEetE
N5,

WA OREMNT — 2 _X— 2%l T 510H72 0 | B QR O RPULE K O FRIMEHED
meb%%EE&U%@?%%%%%@)Xﬁﬂﬁb\ﬁ%ﬁl E DR B e 5 2 12 Z Bt
TARETHD BIAIE, DIEOEOHED DI BN RIS 2 b > 72 BE ORRS . FIRA O OFH
k) o HAEAICIE. EERERRBRICIE, TOEAOEHN TR SN D BERMIZIBIZA DL
NOEIHEZAT 2EBEROHFHELMEH L THDEE, S HITRLERTEROBEITONTS
HY 2P A EDHRETH D,

A DR BRI W P SRR 2 i 9 DR, EIRLERAT R 2R LIZHBEIiE, TORHE
IR L. £ OEEDHESE, FB 2 BEt T 272010 DIROHEMEIC L 500l 23l 21T 5 Z &2
#Boons,

42 BHiodIbF-IiHEORE

QT/QTc MIFRIL R D 7= DERARFER 2 1k U7 R 1okt LTl FlleiEE 2O NERH D, F
HNCHRBRZ ik L7 F I oW i, 2ol (il x 0, RO I EE CHE Sz ER%
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#8272 QTIQTc MEDE, NEARDIERZ 5 QT/QTe MR DIER DHEL) D, R &E & kb
Wi, TR THIUTMAPEREE, AN OHEHERRE, REIRY 2 7 RFOFEIZ SOV TERE R
HRETHD,

F72. QTIQTc MIFERIZ LV I EZHE L2%HEI10E, T bEET 2 Th D,

4.3 FREBIEFM (pharmacogenetic) #%£2

BUE, QT MRIEMEREDFI DL WS, DA 4> F v FNDEAEE a— R+ D8E D3RR
FERIZEHHEL TN Z ERMOLNTND, RERRBEVIBGOD, LEXAZ V—=V K
HEE2ToTH, BRLUIEA A TF v XVELETFORFERTH QT/QTe MMEOIER 2774 Z & 137
WTHAHH, BIaTZHIIA AT ¥ XV EE 5 2, BOMICEET 5 IRA~ORBS M2 &
DATREMED B Do FEMFETIZ, QTIQTe MIBRODBE R IER . F 7213 TdP &7 L 72 4kBRE 12DV T,
BIETHOREZRFT 23X Th D,

4.4 TRER EERME

TdP DEFIHRE L, QT/QTe ZIERE T 2 HANZB W T H N TH 5720, HIRKRICZHOEBE
NG %2Z DL IR ETHRESNR2NZ ENLIELIED B, HIREDOHEEESLDOT — 4 TF
RAHEZ: & DT OV T, QT/QTe MMEDMER K O TdP OFELAZ TS & & biT, M5 IR, DEZEsk
e, DEMEAEENR (B2 X, DEMENR, DEME) 7o QT/QTe MIFRIER & OB ENE X Hihvd
AEFROLAET RETH D, TdP ORI ZRAEFIIIED M HIZRE L TV S AlgetEns @Ay, X
@ﬁ"ﬁiéné%@M®$%:owf% Uxﬁwﬁw%l’%wf%ibt:&ﬁﬁ%éh
AT BlZIX, BWVBHEICEIT 52885 | FICERTRETHAH I,

5. HWEHHI~DE, BRMAXEDOTEREKNY X7 EFHE
5.1 QT/QTc BMERAIEH L &GRS vk R L DEEENE
QT/QTc MR F IR 2 R T HAI1CiE, RIS ERICEE S NG ITrnb b, 3EH)
DR, 25 WIIERRBRAFEOHF ORI L 72 V155, FrZEOHEANTIBW T, BEICFIH ATREZR IR
Wik % BB 2 B2 RS 3 7e < D OBEEOIRIIENIZ & A EDBEOLEMLZN T LTV D5E
1%5?%6 A QT/QTe MFRIER O FIHEMIZEE L Tl bl 72 BRIRFEAG 217 > TV 2 WA B 1A
. BLEIREARDENTZD  ERE SNV THIEYREH LRV, IEMAEIRKEDOS S

*ﬁ%u)xﬁA%74yFﬁﬁ;%@?é£$i\QMNCW%@E@%@k%é AN ER
NEDBETRAET D200, HDHRESNIPINNRBEIZOLRBET HONE N R, EDOHEH
DOIREWI A mME, VA ERFEOMBEESCETAREETH A S, b LEBROBSGIZBWTEIE
NAENEM SN D FIABZN W S S D 8AICIE, EEFEATH TS 2 &89 L b
VRAVEBOHFREFTZEZLNRNTHA D,
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W DOIBES BT A MO EELICEH QT/QTe MIMRIEE & W\ ) BN H 2 HAICIE. T b %
Btk FREE S L CHWT QT/QTe IMERAEA DR & & L ARL T 5 2 & N2 OF D T
WCBWTITERTHA D,

QT/QTc FEIFRD FHME~DIER DN/ NS WGEIZ, T ORBNEE TRV E I 2l 2 DR
HTHLHN, FREIROY 271X QTIQTCIEEDRE L L HITHIRT 5L 2 Th D, ¥ QTIQTe [HkE
DIERS 5ms Fitk. &HDWIEZNARMOIEFNL, TdP 25N H>THD, ZHIETEDO
VAT PR LN DRON, HHWEY A7 TR TD20REFIT/NS L TRIETE 20272
DNIARHTH %, QT/QTc [HIFE DB ~DIERAF S bms FEEEA 5 20ms Aifi £ TOHANZ DT
RS IEH TR0, RIZITERIEEARY 27 L oBEZ R L Cnbd b0 H 5,  QT/QTe [MkED
EEE~DIERAER DS 20ms 248 2 2 34T, EAREENRY 2 7 058 5 AlRe ey EEIZEm < . EIEMS
BRAFE IR IS AR D FR D ERIRAIICFED BV D FREMEN H 5.

AN OBAFECARRBOVIEL, QT/QTe MIFIERAIEH OREIZD 0D B T ORECIEE MR S
IR T3 6 ORI R OFET A TN T D FEANT DWW TIHERE S ALK _E oA AYEIC X0 ik
SNHLDOTHY ., FHIEN S ZMOMEN AIREZR38H & ik LR RPEE ShbThHH, £
MLSMZERIRANIC B BT~ S FEIT, [ UREE x5 &9 2 BARR O AN TR IIE 2 R 383
BDOHWIERBEMED IR NEE . H D WITBIARBOIER OB LFEICF RSN EREZ b OBEITBY
TEDFERDOFMMENFEIESNIZHETHY . 2O X REF~OESICRE SN D GEITIE, £
DHANDOAGBDOIEL R FH & 72V 155,

QT/QTc HIFEIER D U A 7 ZEMi LIF D WL OMDEMENRRES N TV D, #HlzIiE, #HEICLD
QT/QTc MifE%E 77 h—] fEE THE DM, L RIZITHEERFIRIER 2R S 201N H
HZEWRBENTWD, ZELENZ, BEDOL ZABUNCEILESH TWD DI TIERWY, £z,
ERIENR Y A 7 DM OFIEZAER (Bl 21X, T ¥ X VOEH) OREEZ T TS AR D
REIN TS, WTHIZLA, U AZFMOF T QTIQTe ~DIEAN R E =3 ANZ >\ T,
(BRELETORE] (bbb, IRBHFEFICE T, EHANRKORA, oG EPICEE
LA 5 Fe KM R EE IS BV CHIE S 72 QT/QTe fEIMR) 2R+ 2 Z L ITEE TH 5,

5.2 QT/QTc IR Z IER T % EELDHMALEDTTHR

A SCEA~OTHFES IR LV B2 2 2 L3R D LTS, Ll UL FOBEEICEE S

B EREE L

e QTIQTCc BIMRAIERE T % V) A 7 1B 284/ EEFH

¢ QT/IQTCc IR ~DIER N R ENRP - HA bED, TRERF LERROTF A o R OEAED
Sk

o HELE

o BEREEIRY A7 ZWKSHELZEBMONTOBHEDY 2 b (HxI1E. 5 o MmiELF 4, QT
RERSEMERE, (K7 U » A IE)
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¢ QT/QTc MIPRIEREAEMZ H > 2 DLL EOEEGLOHH KON R 7 2K IE 5 oM E/ERICE
T HEEHRE

el T=F )/ (LDEXEOEMRE) KO QT/IQTe MMOERENH 5B, I REIRDOMK
B % R EBE OF BB T 2 HELE A

5.3 QT/QTc MR ZERT A2 ERRBICKBITHHIRE‘ED Y X 7 EH

PIRENRE D55 %1 TV D ABRBFE I W T, IHEBGEGROAEREICEY, TP U X
7 BEWITEMTE D X9 THLD, MORESTHITET H2EELICONTIE, ZORIZELT
FIHFREZR T — 21372\, QT/QTc [EIFE % fE K &1 5 BEAGRERIZ O\ T, 2O FIZLE ) RIEEIROD %
A m /N E T DD OfERPIIERIEL, EREFEE R CRBE~OHENR L LD,
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= % H &
SRk 21 4 10 A 23 H

FADERFRE TR OR)

JEE S5 B R B A ) i A PR

[FEFIAENRIEIZ 351 5 QT/QTCHIBR DAL K & i AFEHRIEH
IERY ATREMEIC B3 2 BRIRAVEHIE ) 1I2BI 2 Q& A DN T

IEFAEENRIEZI1T 5 QT/QTCHIFR DAL K & e RHEENRAE H DVETERY AT REMEIZ BT~ 2 ERIRHIRE
fililz> & £ LTI, FAa214E10H 23 A AT FE /A F 10235 1 5 EFE A L R B AR R d A [IEhT
FHENRIENZ F31T 5 QTIQTCEIFR DAL & & Mg REENRAEH DM AER "I REMEIZ B9~ 5 BRIRBUFHT IC D
W IR0 AEERRFEAETEER (R) R Tic@mlics 2ATT,

HbOET, EEEQ&AIZHSZTELTH, HAXEUERLBRHEHMERSS BV TR &
BUVAESNELEZOT, ZTHOL, 28055 L TEENBMRESSICAME LA LL
BLERNE T,

¥, RFEHEE DG LA H ARSI AE G SMBEMEH TITHH L TS Z L4 H LI
ZFET,
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BITR

R 1

E14 HA NT A I0HTIREE (assay sensitivity) o BEZIMEZ MG L, Bt oo 2 4350 L
T, [QT/QTe #EflakER (thorough QT/QTc study) | EMETH D Z L 2FRBT H7-DITiE,
BRIZFBWNT QT IERZNENFN HAL TV D IGMER R Z F WD Z 22 0 AT EE D3N, S v T
FAUT7Z2 57220, QT/QTe FHMARER 1 35 1T 2 Bhth st B 0@ M 2 F i 2 HFiEZ BB L TR E W,

[E% 1

B ARBR B WD T BIX, BLZEZR TOERBROBRKER, 2 O8HAITIT SRR
5ms FREED QT ERAZMH L 5 D881 (OHTEE) D& 20 ENEHERT 572DV HnD,
WBHARBRDBGERTRIC L 22 ORED QT IERAMRINTX 20 ThiuE, #BRIEKIZ LY Z o
D QT IEE N A HAVIRN T &L, SasBRIE I T IIRUH Y R B L& & SRRE D QT RN &
DRELE 722, ZD XD RO EE Z RFET DI =D DORMENRMETH D,

1. BBMERRIIAEER QTc IEE 2 R T MENH S, HIH F || 95%EHH X O FERAY 0ms %
B2 5MBERHDH, ZOZ L%, Yzl QTe DIER # MR TX 2N H 52 L &
R, BEBRIEIZ O W T ORRPED RGREDY, HIRHEIZ LV QTe IER 2R 72V &I 5 7
DOVEFMNTH D,

2. QT/QTc FFAMiatERIL. Sms FREEDZA L (HHIY /AL AT QTe DEHER) 23d 555
AT, TNERETE DD 2RI NIZR DRV, o THMEBORO K E &2
FRcREE 725, ZORMOTD, PR EHUTOZOOFIEREZ b,

a. ZIRABms L O RE W (Bl FAI 95%(EFHX [ > TR >56ms) [ttt i 2
M55k, ZOHEZZ S OFEFHICEOTAMTHD Z LBREH STV D,
L7 LI RO RN K & il & 25581213, Sa%akBiay bms O QTe IE K Z 44 HH L5
LIDEMEIND THAS D, ZO& I RGEIIE, B RO Rz KRR LS
DIFRICIB W TR L T, S R 23RO 2 FF S SIS W R 2 LS 2
PeHWTT S Z L b ARETH D,

b. ZRD 5ms (T (7T B AR & DEDFIEO R KIED SHEE A 5ms 12t <. Al
B5WIEHEXA D FIR>0) MR A3 25 51k, RO L0 /S WEGERIRZ
WHSGEIIE, B IR OBR AW Y2 b o> THEE R © 2 L 3 RE
BETH D,

EDX I BRTFEBHVOEND ELTH, BIEROZR (RADROKE & LKHRGE) 238
HWOMREWEEIHLUL TS ZEREETH D, QTc D/l RREN 5T —Z DHFAEIT
(3. REBRIE D AT RLEE DS eI S v, QT/QTe AHlERER D R D1 AN SR BRI 70 2 WTREMED &
50
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i 2
DEROHFEEICE LT, 208 M, 1 RBRb -0 ofFEEE. HEaodlss, kO
SRTCEMTAMLEMEICONTHB L TTI,

[E]% 2

KA RTA %, DEXHFHEPEHE THLXEZLE2BDOTVDLN, BEL INDFRE
DIANFRIEILE D TR, FHATE 3 HFE L 72 R IR RS HMEN R T 22 &34 R4 D
ERICHRIBDOTHA I, HA RTA TR TOEOHEGEGE ZHLE L T D01k, —BEEDM
FEERLIELDTHD, A BT A AXHBENLOHEEE RO T Y X O 2 ZER L T
D FTHFE N ZWEGEIZIE, NTYINETRREMERH D Z b, QT/QTe AlEER Iz I U
Tl D BoRSE L 7HE ] (3 L BEMOHFEE CTh 5 0EI372) 23l ek 2 5
DT EEHREL TS, HFE OIS —EMEZ M ESE5—2DHIETH D,

QT/QTc FHAlFAERIZB L C L IHERI RN A 7 A &b S 5 7o O Yo LB A = ClIgins &
FUERIREH, TaliE (@) Z2EMRIET 22 L 2R L T D, 125588 B%M%k#éT&@%
Brid, QT T OB TEMINTH R, BIEHOLER & OWBERKLETH L3, ZOHEICDH
TBFIEIZOWTER FORIETIT ) ZENHRETH 5,

R 3
NR—=AT7A D QTCITIFBLENH DL ENMONTEY, A 74 L OPMOMRIZIZZED
LR H ST, LLANG B4 A RTA4 2 Tlik, MICER e < . 4 Ui (outlier) . >450,

>480. >500ms |23 ¥ET 5 = k%@@fv%o_@@i TBWTHZENSWHEAZHBFA L TR,

=% 3

450, 480, 500ms D H 7 Y —iX, E14 A RT7A BT, IBERIKEE 34 UE (outlier)
DR ZERTOICHEHMAT 2 Z L2 BEL TIRRESNTWAHETH D, PO THME L Lokl
WTHIEDHFL S TV 2D iFE%mem_owff%@\_hiﬁﬁkﬁéfi#ﬂkb
2% ZOEFIXHAEUICIT LI STV, L K& 72 QTe k& (1 ; 480, 500ms) D
BICEHE VRN TH A D, QTIQTe FHfliskER T #BRIK D QTe MR DL R D2 RE+ 5
HHTT A L ESNTWDLOT, B, IO EREE CEMET 2 2 &AM Th 5,

i 4A
El4 1A R T A 28T 5. QT/QTe AR DR IRFRER I BI$ 5 . LT DL XA D
BENZOWT, BBHLTFIV,
sEaMFFHHE (fully manual)
e HEFHAIE  (fully automated)
H{ #FHAIE (manual adjudication) (=1 E = — & — O T T, JHFIEIC THHGE
T2 H @ EHE)
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HZ 4A

DEMOBROFHES L TEHAAW LN TV L HIETIRE S =20 nBiansd ; lbEEM
FRHUE, ERBBRHIE, FEBEHIIETH D, ZNODOEDHICE VT, FEIEORER, T
DR R OWREER U B OBIR FRIMBET 2B ONWT E DRRDLFENGEN TN D,

DEXOFHINILL FORREICOWTHEEIND Z ERH D,

AWTE (raw waveform) ; Hi—FFi & v fiék S - O BRI TE

RFEBIHETE  (representative waveform) (HFRELLHA, RHEY A 7 L) B—OFFE DR T
DXL, EFEEDERFEOT —X %2 HWi=, % (aligning) . #4& (combining)
EEwl-, ara—X—Il k5T at AL o TR SN TE
BFERIETE (global waveform) ; [RIBFIZREER S 7=, 3T, HDHWITE OO E|
B OREWREELZEID Z LICK VRS2, ZZEA~ 7 LBy DlgO &R
EEVDOERIEIZ T, Zaux, /A ZDD7pn o R HFIRFRLER S L7l 2 DR«
B TE 2 INE ST 50, & DWW o 5iEE AW TER SN D,

SEEAFHERE ; £2ATHHIEOEN 2 AWV 52 558101%, ar Ba—¥ —2 L5 HEOMB) %
AWz, v FOYEREDLEREE A HRE L, FROBGR & &R L 220 BEREED 503
WD, HERREOFEEHFFHINEATERE, RENEE., GfEfEBICHWbNS, E2H
FRHANEEZ B —FEOELERICHV 2 HAICE, BIROBKIREDT=OIZIE, FIHAEEZ: 3 0
., HDVIEIZENL EOLHOER 2 L HRETH D, TOFEOR S, HEENnar va—
A —INTOEDDEMERITHBIN 2N L THDLA, FRICHENESR (B35 H) 2b
AT, HFEEM. HEENOART Y ERNRE L0 25, AFRHEEZ AV S HRA
E T, EHEROED F IOV THEANIE D 7= P72 M LS HEETFIAICHE > WERH D,
ZOMREEOETOHFmHFILIINODOREELFICHNWD L5 FI SN2 T b,

SE2EBRENE ; SR EBFHINEOSLA I, EREROWE L LEX EORROFHIILa B o
—Z—=OT N TY XLEF LTS, DEX EOREO HEFHINIAR T, RERIEE, O
IR B W CEATRETH D, KEBD DT ¥ VBT EFERE TSV CEHl 2 F i3
L7 NTAY ZLBREH SN TWD, BREEFHINETI—EER S, BEMERDH L LWV I FLEE
BTN, /A X030 556, HEREOLEXOGE, PSS TEMEEMOSGE, KOU K
WERDGEARREIITREB T RE L2072 L3 5, REMITE & QBRI OB 05
BREX, arEa—F2—07 LT Y XL, Hx OMEROMIESHEDY 7 N7 —D/N"—T 3
kY, BARoTng, TOME, BEHHWIT AT RAR—ETRWEAIZIE, T
U XL, ROMGESENTONRT Y 53 Hie) 72 eI 25 5 AlREME B 2

EHEFHE (2 Ba—F—0fBIT ¢ AFECTCEHUHET 288 bEE) LA BFHE L

. Iy Ea—2—DT7 )3 XA X0 PHAOLEXPEE O FEAES O E E1T O FHlE

LTS, & FOHEEIL, TORICEESORTEIZOWVTOT /NI Y XA XD FEAESD
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REMBERFI L, 2 Ea— X —IC X2 RNRRIEMRE BN A5 EIZITMIEEZTT), 20K
HEIXeaATNEC L, —BEEFEREO SR TEATEY . 2703 Y XaidHvizit
HNZ K230 23 IET HHan52 6n 5, FHEEHIEEZ Vo mEE T, AESLMET
REGAITIE, TOED TBWIAHIEIZEE T 2 AT EE D AFEMEETIRIZE VIR ET 2 LN
bDH, MEEOSHFE T, CNOOREO—B LIZ#EANTE L L I SN2 NERH D,
EHEBFHINE T, BEFROREIZHNOND TR TOREIBIZONWTEMEINLNETTHD, b
L. ZHEREZBZ 50, &5 0IE FRIZANVEICEE L CEABFEZAND, 2 0o k)
REIRS T HEPHW LN DAL, EOFECHOW T 4B IZFEf STV D K 5 1Tk
TR T D NEN D D,

BIEELL A BT A > TlE.QTIQTe iHliEkBR » L 5 1T LENIC & B 2 OF s EE 22 HEY
Th DRI DT, EEAFFNE A BEFHIEO T2 HLE L T\ 5, QT/QTe
A ERER DS B5 I DY A L, R ORI IS T B iU 22 B0 B A xS LT SE A A FEHINE,
%éwi#ﬁ@ﬁ@&%%ﬁbfwé(aAﬁ4F?4y23%%)qumﬁﬁﬁ%ﬂ&é@

LA, BYoBKREICE T 5, e 8EHEE AW=@E oLERIC K 5 2 MERHn
ﬁﬂf%%oo
i 4B

El4 A T4 2T RO LD il dH 5, TH L AEbEd oMM 2 REEd 5 o1
HENeT =2 NAFREE 2T, DEXOBBHIEICET2ATA 74 OREFIFMEIES
NDAREMEDR & 2 1, BEEHANED Z S M2 MR L T4 5 2 & 2 HLelABR I 25, Bl 2 )5
SORHDIZDIZT REZ L EZHHALTTF SN,

=% 4B

QT kR L T IO REEZFHET 272D, KV ¥ S AVEEM:O & O ER B B FHE OB
DOEINITEhEN TV D, BIRER CILBE BT 2552 B EFHINEOEH O 2R~ L7 K
BERBRIZ A D, L LEEEEZ SR E 2RV T HEIEHEA VT QT RN ORIE 2170,
T & e U T4 M & i L7- QT/QTe sHlistBR 0 613 H %,

QT MEDRIE

FLVEEEENE, H2WVIEEEBEEINEOZY AR T 57200, A TIASRD D
NTWDEEMEL, BUEFE LRV, L LT LW FIEIZ DWW T, RS RSB0 2 Rr o SLHEE S
I, #HEERIED QT/QTe IEEMNRAZMINT 2REI03H 5 Z &3, HRNTKRGES LD 2 L BAHIfFS
TS, FLWHEORLEORIE R T — X TREENLIRETHY , RIS -
Troab#eat, —EMEICEAT % Bland-Altman 72w b 2B NIR—RAT A | KOT T vREZ
W TR L7 o B3 LT QTe BLX YRR O EHRA LK OKIEL . b0 ks A
WEERRRBROT — 2 L L HIZEDDBNLIREZTH D,
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T EOERROFHMH

TERERN 22 B4 ORHAMICRE 4% . DB HBEHINEOEYIMEZ, BAEE TIORSA TV RN, b
UIRBRIAEE 25, R CTORMEZR LI, TREROZIZ OV TORERBRHIEEZRREL L5 & T
DHEITIE. ZEMEOHEB OO OMBR T, HERHIES, R LENOMEBRZ2E Y b (F
ZIETROTERRO ], UBOELLE) ICBL T, ELIFHIIL, RTE 5 Z & 2R
ERH %D, QT BMEDOIREIEZSWTIL, FBGIEOZ LG ZHEET 27200, HETAFED S
TV DI, BIRF R TIEu,

TEREDZAIZHERROIEIZHE L 9 2D T, EHKEIZ LV ERROZNR A DI HEITIE,
FEAEMFFHESUTEAEENHE GAICERD V) 2FEMT~ETH D, —HEREROENFE
HENRWGEITIE, ZEMEPHEEE STV L HERHAEOE N 2 3R 2Bl L 25 TH 5 9,

R 5

El4 TA T4 Tl 7 rAF—_"— RO T 23HEEE & LT, #ERIEREE 7T
BEARRED, Wl Z —B ST EHEDOZE (R—A T A VMEIZ K 25 %) O, 248 Uik
KEERAND Z EEBIDTND, 77 BARxHRIATEER SR & LGB A T 2356, »
F O FE—EREICB O THIST 57 7 B RELGROUEMBIFE LRWIEAEICBIT 5, Al
QT/QTc IZxt T 2 FAFMT 272D D F bl Z2FHIEEIC OV T L TR &V,

=% 5

BT A NP LT, TR 2 —B ST RIERE L 7 T B RO FHEOE (R—2 T A
MBI X BFHEE) OBKE) XL TO X IICED b, HEREEEEO QTc Ol (xHREM
(21T 2 M) 37T B AREED QTe DOFIE G RERNTIS T 2 F5MH) & BRIERFRIZH
TSN, ETORRICBIT2EZD0 ) bRROLOE T Z2 SR ISR L 77 2R
FEOYEDEZD R KA L2,

Eld HA RTANIBITD TR—RT A AMEIZ L D% &) HREIE. HEH#TIC kW T
NR—RATA VT —HENEFEINTNDLHIEEEWT S,
7 A — " —3E TR R B TONR— R T A MEOFL OFWVIZHOWTIE, 16 T

T 5.

i 6

R—=2 T A MEOVFEVEZOWTIHA L T FEW, £/, R—2 T A ENLERSE . QT/QTC
FEEAER S 7 1 A A — N BR & WA TRER LGB O TV A o THEM SN D T NENDOHEITO
WTC, R—=RAT A AMEOREFFIEEZFHH L TFI,
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=% 6
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