JEAE TR AT A B <

PERE BT i ST IE 2

KFOBHEIZ AT « LBz xfs L7ZEERIESE « 188D e-1earning
VAT LEERMT D9

SERR 24 E~ 264 AT E

e EE M ORI

k27 (2015) 4F 3H






&

[. #EurseHs
KRFOBPEZ X DHAE - L VRN U7 BRIRAFSE - 1RER D

e—learningy A7 A% BT AHM%E 1
AN I

(&8} AKe-learnings AT LADHEHIZL TV F 2T A

(ERE EWBRRFMT T 7 — K

(&R RFMEREBEm T 7 > — AR

(&¥l) e-learningeffi 7 > 47— k

(&EhH REOLZEICONT

(&8 FRRIFTE - 1RO EE 7 v 7 F A

II. #FFER R OFHITICRE S 5 — & 157

ITT. WFFERROTATH - Kl 159













JEAE T BRI E R B (BB E R R G st EZE)
WA F
REEDOHEHET L DWAE - LVRINTRIES LT BRIRBFSE - 1RO
e—learning ¥ A7 A% BT AT

MREREE D ORI BORRFAEAE W ERPE FHEHEER

RS

R & MR e AN s U C, JRERREE 721 T < MU E R O 3L C b BRRAFZE & HEE
AT DH Live-learning®D > AT LD Z HAGE U CAMNZE 2 Fhi LT,

FikE LT, AT EECEEE L, T L Car Ty e v 7 ICRkBILEZ, 2
T UV Bk WIRRE T, bR RIRREIC xS ST, A 7 T Tk D & D AT UE
VAT LE L, FTEEBOY— =% IR T D A A (SS0) ZiE A L
7o 2BEEIEEEZITV, BRI - TRBROEE IZ DWW CHUREIR O 72 DICER R KT LY
KRFMEFRBT A BT o r— N Z Lic, 3FERIZT AT 20OFHET, U % =27 A/
EOREL, LU CRHMET > — FE2BR L CERL, £727 7 2 RROMITIZ L 5T
it Lz, F3FERZE L T a— bz il 5 7 Dist Oliisk & O b X - 7,

FERELT, a7y T, AESEBICOVW TR EFH-LRNEDL SO TREKBIICIT
WkII9a~0FPEER2a~, ERiF6ea~DTEEIba~vEPEEBADL LT Y EE
X LITRE AT, CDISCR LM TR ar T Y bEdi,

A7 T TR A—T Y —ZADMoodleZ M L, i OFEEES TE, ket b H]
RCT&E D, ZLTSSOIZL Y, UIMINOIDZFIH L Ce-learningZFIfH C& | EHEEEOAM
EBIHTE =, 7277 LMoodlelZBWT A—/LT RLABMAEATHY . IMIN SSOTA—/LT
RUADBRRKRANOBRZZ T — L7252 BT, MINDIDERN—RAE LIz A—/LT K
VAT 74V P CRETDHIETHE L, £T7 4 2 & LTI —EOE KD RIAE
NAOER IR ~OX IR b A HRDO BN D,

B ANRFE R ORFEM )RR E R E LT v — R BE - i » 355R/1%, 3/4LLET
BRI TECMBLOBEZ L TV DED, F#lR TIXEORETH o7z, E7290%L EORFD
KEFMHEIREE & BRIRAETE « 185RICEI T De-learningZE A L TN 2o Tz,

WO B DT o r— FEBRF L, Zafd M7 v — b &% LT, BFER) - 1
IR 2 T & | R 80%LA LWV D MO B L ER TE - Z LA L,
T U ZRBORHT N O, BEEOBGREITE L TORWD, fHJE B3 0 IS8 G 1TH
EBHRTND Z LRSI NT, ETIREOFITIRIL S D7 SEAERE LT & b Ebh
Too 7m—rU bl 3AENT TS, EERAIZ BB LD e-learning & 572D H Y *
2T ADT N EbERETIEIDICAHBEDTNL,




WHIer A

ARWEGL FORREE R B R 2%

/NI FURUR R SR I S I e R (TR
(FRk 26 4 3 HiZ)

JREER R TR R

BRI BIRERIRY: HEHR

AiRtRE HIRERRT 2%

IEABES BIRERRY: #d%

HRE HIRERKRY: Bk

R BIRERKRY: HEER

WHIE 71

Yok EN BRI R MR S i

ZI S HORRFAE IR Bfrife

E
=t

fa ] BIRERIRS: R

A. WIER

HESMT AR E N IR R FE-CTB B O 14
BBV NZ ENINETHIERIN, £
Z CHRIFZELIER OIEMHAL D 1= 01213
NHEHEI AMERDPLETHY, D7
OHEZTHHA[RE/ R e-learningNEH &
VTN D, 7272 LEBEAFE D BRIRAFSE - TRBR De—
learningld, iV SO DS | WA
DR 72 CRFBEO RN D 5, = Z T THE

HFZE « JRBRTE AL 5 AMVEEHH2012) 12D %,

R & Mg 2 85 LT, ZEEmlbe 120

T7p < MUK OB C b BRI ST & HEdE
THODOH Live-learning® v A7 A%
WESTHZLEEHBE LTS,

B. #E5E

10D L D ICAMFFRIL3NEFHE TH 5.
F PR X RAZ AN 7RI 7 & YE
AT, £ LTHEHE LTI, a2
TV AT TITRMNEND, EORRIC
AT o E Bk Wk & L A T
T TIXRRET OB, AR L LTkt
G LT 2T AT HDICE L L
NVGT R D, EEEROY— N —
T O N | 2 e BSR40 Za T (I Vg
(SS0) i F & #5175

TN LT, AT R B RE IR
DT B L. Bl OERRRER D & RE
72 bDEBEL, TOHE R, 7V #
RERBEL, MREZHH L, $3EERE
BRI W T, AFED LH &7 D
PEFEDe T —=2 272 25 & (NPOH AKEGRIK
fFZE == & (JCRSU) fERK) (28T D
LT Y ORI HONT, RIS - RS
L, TOMDeT7 —=2 T AT AL
e B, B0 A D RERFREIZOWTH
T L7,



KELMEFERIEEL T, ERHERETTUOREE
B 9 BEORBTCLEKMREHEETI-ODH L e-
learning@®D i AT LEHETS
TRz 4 FrE25EE ERE2 G
s = BEELEDATLE earningDELBEW
5 ik | » xaL. nj;%;mtu » ;Ef:tu:ﬂiﬁ
o UMIN T L AT LIz
WORBEND THEEERAETD EMEEE
STEOREARLA &Y Bl etearning®
ERHOME. Boh. FHBRA L BUBERIL. B
Higsh 5 TRRCTRORR M BT, BRE WK BBRORL. A
A= FLTHAI000A, £ HOERBEURER
Es00 Bl EAEIE

ﬁ-

BHELEODBEMRE - BBEOLALNELITEN,

Fa—ILEE TSI ST ORI ER

X1, WFFED LA

SHICA 7L LT ed—=V T VAT A
SSOMERE & EHL T 5 72 OWF e & FfE L7, Z
UMINDSSOH— B A Bkt FIRE T A T LA &
THZE, BXOWHENONY %27 NA5HHL
TS Z END, EI DI EEERIERE RO
FNZDONT S A M A & Tesk BRI DN T
A LT,

F7/-e-learning®Hf « AT LADOKRFEMTHOH:
A LRI EORFNT OV T, BFFEHE Y K2R

THEBEBOVAT LAEHMAEBEANT D LA E L,

MKT%fﬁﬁM%ﬂﬁLT%tﬁ%%%Eb\
o B W TR A S TV 2 7 EEIZ D
ﬁﬁ-@ﬁ%%%bto
Z U CHRRER « LoV BN IS L 72 BRIRBIFSE -
‘]L‘%ﬁ@eflearning\‘/x?laﬁ VX =a7 MERDT
. MELEEOIRY 53T, REORERE X
@ﬁbko_ﬂi%ﬁwymwwwmﬂm@%«
(=SS Ry

S DITESD « S - B LV o TR
RRF R ORFRGE T L TRER - BRIRBFTEZ
BRIV X227 MMIETL7 o — M) 21E
L. FBEEELZEDT, ZHIZX Y HE OB
P& e-learning ¥ AT LB A LIGHOBIR 2
L R R N DY el

Z LT MEEE IR oA Lol &L
T, BIRERRFO#E v % —Dwebh—/3—~
DT 7R AuTInG 7 FA 7 MEREER LT,

ZLT [T a—rUb~Oxtic 7 1 77 LBH% )
L LT, MR s AKFEDAcademic Research Organ—
ization (ARO) T& %HDuke Clinical Research In—
stitute (DCRI) ZFARFHA L72 0 | BV T
K Ne-learning=a 7 > L 725 aﬁ?ﬁé%;@ﬁm L7z,

2 BT E O BAZ AT 7o RN AR 72 L i
B A E 2, B LIV AT AL - T
ATV AT TEFE L, ETA T T
IZOWTIE, O ——%—tHIFIHT 2
SSO&EH L=, £ L TEE PEEOF ALK & =



—RAE WD IO DA 2 FEhi LTz, T RAED3FE
H DY AT LFHIEZ AT T2 D72 ORI A
DWTH TR &2~ TRat L7z,

T VDN T B R. Wk & T
BV ¥ 2T DTITHRE 2 R 5 70 DRk
2 RARNCABRILL B E LT, 8HILL LD IEfE %
KbDpZ bl Ule, AR, £ LT ke
WIRBRNCMERI B 23 E L, O HERBIZD
WTARTEEILL LD IEMZE D T GG I3 E TRE
DRATSNDMEEAE LT, ZThvb a7 Yo
WREREIZ DWW TR, BFFEp A & T Fo 1) LTE
FE LN, POHLEEFEBICOWTIR, REEE
DR S 72T B Y LT,

S ORI O ZE B R0 R R KT
Tob DIESHD, W, o, FEHe, K
PP TED L S IeNA T, EOREER ST
LD, EOXIR=—XEHFLTWVDHD, e
learning”p EDIEH &G O THARERE DO L2 T
r— MNMEER L L FET 528 & L,
TR 26455 4 17 H ~9 H 6 B O HIZ B R K
& L UBBESHS « 278 « TAFKFHE L U211
T CEETR b ET) ISR LT, TRER - BRIRAT
FEER M ERIZ AT 2 BE D FEfE e learning
VAT LEADOHELBEALTWLIGEOFE T
EITOWT, RFEMBIRPE & 1350 B it G A2

(BURERTH) A B8 U, BN U 725 R & 20br L7z,
KRFPAHBRPECRT L CH IR TR, BEFRR KT
SR BREAGRAZE AT L, B L TR A
ST LT,

F2FER G 7 m— b~ STE L e S
T LT HTDIIHESN DAcademic Research Or-
ganization (ARO) L#71 L C. #HE HIEOKRTI
KPRV VR LZE, ThbbaryT Yy
ELTMAD Z &I Lic, FHERE T IR AR DARO
Td HDuke Clinical Research Institute (DCRI)
DRLTH T AWFZEZI T D PRTEHE Tl

SADAROIZDCRIZZVT T/ W25 D L DB R A%
722 &b Harvard K7 & b1 F>Z LT
7eole, & L TCTHARIZET 20588 8 OERKRM
FENZ BT DAEHEME A B MEE L 7 5 KRB A
U728 H Y. Quality Assuranced, — DD KX
ML LTEDI,

B O3F HIZ2MF B IZ 5245 L7ze-learning
VAT LEFH LT, E-REEOAA CIGHE A
EoTWearFrybiBMii, £TEHROY
—/ 3= Z —JTRYICHI T 5SS0& A L7223, A
L7223 B LN AL RSN EE L b 5 R
EREA LT,

VAT DOFHEIZOWTIE, Xk (FIAE - =
— =) MEEEE BARE) ML 2k Lz, 1F
W72 o> Tld, e-learningy AT LEH DR
AL LT ST > — b (WBTIC: Web-
based Training Information Center) (D208 H %
BELL, AVARNT IV a TN THEAL OB
RPBIERR LTz, BB T T v — M3
KEDODAMEZE %2, Horton W. Evaluating E-
(2001, ASTD Press, USA)&#Z&#& & L

C. business issues, technical issues, content,

Learning.

instructional design, practice and feedback,

usability, media, navigation and control,
moti-vation IZiZ YT HHEEIIK STz, EHIZH
BT T L%l T D& omT, Ziikiid 5
WEH IR ORI OB | fthE ~HEE T2 E 9
fMOBE S0 /I L DMz D2 L L,
KEEOFHEIZ SN T, EREDOT 7 — b Ze-
learning> A7 LT FEEE L T, SFER264E12H4H ~
1TH Q2B THAFICEELTHE ) 2 EICL
Tzo TRBBREROT o — MIBREDR D220
TeOIZATENIRIA Lo 1o, F 7o R8I 7251
E LTy AT LADOR VT —X K NGoogle Ana-

IytiesZFM LTI L7z (2a—%— (FIHH)



(ZBT 57— 2%, Pk254E8 A 16 B ~ Pk 274F2
H28H £ T, ZaRizBT 57 — &%, FRk25
FESH 16 H ~FR2THE3IH2H £ T, Web7 7 A
B4 27 — 2132659 H 1 A ~ k27422 H 28
HET) ,
I HlZe-learningy A7 AT A Z4U7-CRC (Fifk
) ORIEORKFED FEERIC B IRER KRBT
&b X IR RBRHEE RS AT B T A CRCIZH BN L
THWEl Lz, £ EEENTRT %58
WERRFZICEWNTHFEM26FEIH 6 De-
learning> 27 AOF| PRI 2 WAER], L~Lhl)
TR L7z, F 72 PRk264:11 H (2 R E THIH
ZliZe-learningy AT LMIET AT 7 — "2 3E
fiti L CHEMT L7,
Z LTRSS D/A—YFLar B a—4% (PC)
BIOASHILAN TR S D8RR ARD X 7
Ly FPCRAR~— F 7 V&% W, WiEmo
A AW EI2 AEE DT /314 A T-DU TCe-learning
T L. B IE IR O R MERRCEENE IS
WCHREZ T2 272,
FIARESL v — bt D7z M DR
e HRHY SRy & SUSKRAAR L EE A B> CERIRAFZE -
BB De-learning% BB L CV>%HPharma Train®
REFZL RO L GRE L,

(f B~ DRLE)

AWFFEIE. BRRWETE - 16BRIZBI 3 D e-learning
DY AT LOYR EERPART, b B3PI
*f L TREMZRITHZIT) OTIERY, TrLA
R EEA~DOBE DTN D K 9 IZe-learninglZ Ko

THETHLOTHD, Fizelearning®DFH#H

WX LTI, EADFEE T X D IEMRS \—/)I/‘Tnﬂ
BT HLH7Z E13ET ., e-learning®F| I
LTH, FEHEOH EMEZEE LI L@Bf@ L
76

C. Wt F
1. 27 U VHEFRIZONT

ATEEIERERIC OV T, EPEMEICOWT
IZHOT Study. #EFRIFEIZ-OUNTIZACCORD Study, i
B BLEIEIZ DWW CIXJUPITER Trial 2N&E ST,
FeAE D N EFH & LT, HOT Study Tl BEEL
SUVICHWIIEE LTI EDZER ST, S 6I2h
S EBREELNLHRVEICEBNTH o &
BEJE LU AN ORE & B LT R MR
DMEF L7222y > 7=, ACCORD StudylZFW\TiX, Bk
FACHERIB 2R L CHEEZ Y RARA U T
HEEZONT, 2T TIEL L AEKIEE TR
<720 | W B OIS NRIE 0 S AR T
BFohnholzEFThH-o7, X 5IZJUPITER
Trial TlX, B AR Z F U ERGEFBEAMEZ R S
NIfERTH DI, B L CEAMIRELE LT
DINEIS BT EZET R Th o7,

F - EE R EHHIEIC OV T, J-CRSUD e~
learning ClL, 324 THFREH T4 T, Stk
EFICET 5 30T Y SR ER TR D
S77, fide-learninglZ DWNTliL. ESLDS AMFZE
TSI EDEMRREED D LETREAE
T3 5HEMARHY ., - AREMSDe
learning CII MG AIMED S 2T A L 7> Tz,

2. SSOFEREIC DT

UMIN®DSSOIISecurity Assertion Markup Lan—
guage (SAML) ZERMI L, X F/LD =7 & L CShib-
boleth THRILL T\ D, AWFETHIHFHEOH 5
Modular Object-Oriented Dynamic Learning En—
vironment (Moodle)ZFH L TShibboleth CDFRE
(RIS LTS Z e AL, £V F=27
LFER THD Z &b ﬁﬁﬁﬁoﬂﬁﬁ’;@fiﬁz’ﬁ
VEETH DD, SAMLZFIH L 7Z58RER PRI
IR O e 1 2 G FE KA ﬁ“_kzﬁxﬁfﬁb
ThdI L biERTE T,



24 H DSSOD FEHET FBUNTSSOIZ ML EE 72 TDIT A
FIRPREREIE R R Y h U — 2 (MIN) DIDE L7z,
HEERMBEmRMOMIEL LTiX, IDE AT —FD

IEGPEL | BRI O RE B EAMETH D720,

Security Assertion Markup Language (SAML) %
FIA Lz, 7272 LUMINOSSO/ & DFRIEAL EhEE D
BHEBRIL, 4, . A= T FL A #EFR
L L7, L Ce-learningy AT A2 7 A 4
% JE I ZUMIN O SSOMRI O UMIN O 1D 0D f5 B 1 R A3 2% &
NEHEINDLHICTET,

F-SSOREREDEHL L LTI, 20— —%
UMINZHE L7z, £ LTI be-learningy A
T LI TEA L7zMoodle D/ X—0 g T4 D
BT ERD2. 5. 1+& Uiz, £ AIRERKZM
== DSSOD KA b LT,

L2 L3EH ORI & 7= o TAe-learning >/
AT ADMoodle TiE, A—/LT KL ZANUEEH
Lo Tz, L LWMINE S Z — I TA—LT
RURIEWHA L o TR Tzlzh, A—LT
RUARKATOGZEIL, 2—F—Fn /1 VE
1 703 B Z2ER 21— W — XX Gk ] 1f (SR A A L R &
HEHNDH I ETRY, Z2IhDIEORBIZHED /2
W — ADEIET D Z LAV L7z, UMINOIDIX
ZDOFEFFEUMINA—LT LA L LTHHATES
ZEmB, WMIN IDAER—RAE LIZA—ILT R
AT 74V B THRETDHEIICHKB L, FERD
TT—=MNECRWE ISR LT,

3. b - AT LD L AL

BRI & HIRER KL THM - VAT LD
HENMER ERTEHZ LR LI, £-
HRIFPL T AT AREM OF AT E BRy & LTz
Tor—h GEREE BHFEEE) 2 LR

1ToC&T, FloTdrsANA—DI—T &ML,

MRNBEEZEAA L, T—F =2 T 5 &

TRHiPRIE LA TE 72, Zh b O3 AL
THHREL B X b,

4. WEFERI] « LAVRIRER DA U ¥ 2T A

R (R - o7 v b, Husk (AN B
DARZEE . RFBEAE) . ERD (R8R/ REIARDFZER R
Fdr - RRERT) | ETERD - FEHIAD - AR,
CRC, FHAHX v 7, R EORRINRE S
Too ETL-ULRIE LT, BREITERMEE 2 4ELIN
& LT & W o T SRHEFEH IR N TTT 9 20,
B OEF L LTSN CIT O oM L—L, &
17 A REH (B L & ERIRIFFE DS
FAEE LRI IR D Z LA TERWARE)
FIEERR EANL T BT,

BOEENCIL 3 MDA U ¥ 2 7 2 DFEEITHT-
ST, FHARIZOWTIXHSF 9 a~D T EE 32
av, ERERICOWTIENEPI 6 2D FEL 15
avIETH LN TE, AT DRI,
INOHAY F 2T LEARTRIEO A N —T o
L CHEDOZ Y, MBS #0722 808 oI E
DIE L., £725 IS WEAIskfoBng
L7z, FRICEEFICEA L C, EEHYOFME
RLIFER, ETFONELRMbEETH D &
I & A7z,

ETIEOFRITH A T A L TRIRE L 72 o 7208,
XU HAGERENIE LS FrRSneVWlE L4
U7y, BRI LT, B AR AT A
ZHOMREDR, Rk 26 42 A 13 HIZ—#AB
E720 . LA URL 22 B CHFIH AR L 72 o
77
https://moodle2. umin. ac. jp/moodle/

5. FHFILKRICT T 7ol & RO R
W24 1A &R 254E 1 A DG & i L -

FESR. 0SE L TIE75%23Windows PCT, 7%V £J25%

L% 7 Ly bRAndroidEDA~— F 74+ Th



o7, 2 BIZIIARe-1learningy AT LIV &

72 Alearning Management System (LMS) Z%/E L.

FHRER KA EHE v ¥ —DWeble 7 7 245
OSZEERE Lo R, SER244FE D00 & 264 12 03T
TWT I DOHE S K F:IWindows R DOSH & TV
72, R AR 264E CldiPad<PAndroid % 7' L v
FERIFAY— 7 BN ZTL/3% 50T,

6. e-learning> A7 ADFHIHICT > r— R DIE
04

2EHICBWVWTRFEE XA OMIZEIRE (e
learning= > 7 > « b — 2D WEMRIEIZE T
HIRAENITE] B E 2. ABFFEDe-learningDFY
T, B AE (PR RE , 7 SRR
FEMERRRRE . BoRAISEE) o0 EHAE (2—
YA o2 =T == A AR - DR - i ) |
FfkSE (=— Xz, BUROWEEHRHE, U
— Xy 7 BRIRH g B, PMIEE)) |
Tut AGE (=— X2 LEEICHORIT D
ST, exER. BHIE. SR, AR, Adfb) |
'l (FEVEB OISR, LT — 2 0FH,
n7OEM) hEEhole, SHITERE
Donabedian® €7 /L Ch HAfIE, W, ABFRICY
TIEDOTHRIT 2 & ERFHIIS &S 2 THE 23
LN TRNZ b, & BICERI R ERE
(B Cakl) LRBIA 2R 2 34 5 7 K21k
ERETLZLRELMY EFbnT, £ L THE
fiSEfEH & L TR, Zid . ZMEE. £hll

NOBE=FRnbITonlz, ZnbaBExz T,

e SO OBLR S B od T HE B E SO SEIEN &
RARNHET L TS BELHD L) Z &I
o,

Z LU CHER IR T o r— M afER L
e, PERE2—F—HES5 T TERT S Z
L llpole, BAREMITORMT v — M,
Web—Based Training Information Center®20IH

HZzZEZ 8 - BFIZIER L T2l E Z b
X18HH TR LT, SHICEZH@EROT v r—
MZ18TE H T\ T Horton®Evaluating E-
LearninglZf€V, YT 29HH Z RN L, =5
WCAEIOBEE T VT L eZi#THZ 00T, %
AR D D I IO FIWT OB | A ~HEE T
LINEDIN, MOBEET 0 7T NLDHERRE
(k2 « DD - KD« D) OIEHZT
Mz TR T,

7. EERRFCB T HAHEIROT > r— Mk
RlzoNT.

a. 7>/ — MEIE

EFR SR KD O T v Ar— b EI R 2
DI ThoT7,

83E=1ER (52/31)

27 8B (22/5)

TAZEZER (45/29)

2115 &

d% 56% 160%

7 U— FEIZAY  sEZBEL

X2. &R ToH5— FEZEOFE
WIZEIN SN2 T v — b O RIEIZ IS W THRE
BAERRTITL,
b. 1RBR - BRERAFZE. MBI D EE OH
- o« 3K« FHZLEHITOIER - BRRIFTZE. i
BB 2 HE 21T > T D EoEIZ ([K3.)
TIE, BEFEII5L. 2% LNEE 21T70-> T g
VW, D FEERIZ DN T, 393, 3%, EFH
88. 6%, HFHERTT. 3% DNE TR ERICHE %
17725 TWND Z LB LT,



52=ZHR (45/7)
226 ER (17/5)

A5SESEH (42/3)

865 AR (44/42)

0% 20% 40% 60% 80% 100%

3. FEA TAER-ERERBIZE. MIEIIRET 5%

BORE

c fEEAREIREIS TTRER - BRIROPZE, fmEl) (2P84 %
BEOHERET 212 (BEERIE)

A5EZEE

1T8sEs

4252
S TR—
I -

MBS

0 20 40

4. ZERAI [DRER - BRERBAZE. ME) (<
EY 08B EXRRT 22F (EHEE)

T o= FTIEFEINCOZRRA L TE -T2,
FERRIT, BFEOEE AT > T D e
777 TRLTND (X4) , EFEED & KA B

g

Sy

w344

s

w544

w644

L CIFAICHEREZT DL 2ABZ N, 20
H& LT, EFHBTI, BEEXIG L LIRS
BNRUELENOHEDL Z EMB I OND, FFE
HCIIb~6" AR THSARRIR (5285) EE ) |
[BERAFIESEE ) NEBIN TN D, ZOKE
BCEBICREICHET D Z 8%, MELIER
WHEEOLEZ E LTOMNEMNTINEZOND,
RICHFE TIT TEPFEFEE ) i) CTHaE %
oLV ZEMBXLND, HFEH L B#EFY
TITHRHT SRS | Bl TV,

45EEZ2ED (1/44) 2

"o T
17858 (0/17) -;%*;i)'t
e 4 i%g
A4E AR
0'% 56% 10|0%
5. FEH RER-ERARMIERICET 5e5—=

VOV ATFLEBADEE

d. 165 - BRIRIFZEIC B3 D e-learningy A7 L&
ADF

TRER « BEERIFZEICBE 9 D e-learningy AT LAE A
DABZONWTHAIICHM LIz E 25, 1ES
. 28 Ce-learningy AT LA AE A LT
L EomENH T (X5) . 8 & BRI
DOVWTITEAL TWDH T - 72 (X5) .



e. e—learnings AT LRI HEHRMN

RS T ORI L RRMR RS, 3RO 2
TCRE LR £ D LS IR L Ao T

W5 (X6.4) .

e-learningy A7 Akt s B A 23K Tl
17725 TWD D, 1EFTIE T T e ([46.

B) .

e-learning v A7 A iktk D& B O R % X

LlcoDEM (%7 A b L)

A DA HEZ B

LClk, 1RO NEAN LTS ([X6.0) |

[l
o

%

i

o

B

s
L= ith
Ei=h

i
=

%
%
By

vd
A

=

ol

0

2

“EREE
TEd

u R E AR
ORI
HIRN &H
%)

6. A. & Alle-learningl AT LR 7]

REDAHE

B
£
oo

o
ok
=

-k
Duh-

o

N

CEELT
AV

CEELT
(YA

6. B. ZERRle-learning> R 7 LZHE

REEOFE

[

WoOE
fAE 4
oo oo

ok
=

o
Kt

(6. C. Z& A

uEESNATY
B (R¥-&7
i BB £R
)

uEESNATY
5 (R¥-&7
i B B4R
FEL)
BEESINTLY
A

e-learning o A 7 LSZE

BREBEMREZRLI-OOER (FHTA

&)

REDHHE

L% I X He-learningy AT ADHETEH
fEl) OHfRE R LA
HIE LTV AT ANEDOUENLELEZ B

fledte & TRBR - BRRATSE,

50

f. 1EZEEDe—learning® 7' 1 7T LNE

LA OAR T v 7T AARORIEN &S >T2D T,
M7 TmRT, CRCR EDEBE BITRDATEY, 48
EBOBRBIS COEBLRIEATND Z LN

IMINZ B,

EFE

BB
R
oo

o
b
4
2

0

i &

1
7. 15

2

3

4

“ R R -
IR fEd
« B

AiE (MEt
FRE)
“CRCZ EDE
%
“E Dt

Me-learning® 7045 S5 LN

g. [BER - BRRPIZEICBEd 280F ) 2B AT
WIRWER DA REE 2D AN D TIEDOA I



BIE, TEBR - BEARIFZEICBET 2851 200
AFVTUNZRUNGE S » 75 - 3FEFE - 4257
FEORTHRAE S NEER - BRRMFIEICEIT 52
Bl ZEATLPEIENEEZ L (K8) .

E oK & LT, 165 - BRRAFFEOTE AL )
T, FNUTEDE LRI, RPAERD S DR
Bk - BRIRIFZEICPE T 2 8E L BB x5 & Lzt
HEOHEETRH ZEBROOLNTNWD, Z0D
BN S b A%, Nk - FRIRITTEICET 52 #F
DIEANTEDIRVFERIZ TRER - BRRBFZEICBI 3
DHE WO ANTEIKRRTREE 2 TTH
RITHIT R B,

TE=2H
bS8 “ Pt
v &)é
ESE =R
- 1
M s
0% 50% 100%

9. 2&RAI TBER-ERRBIEICE T 58 H )
ERMYANTVGWNERDSERYANSTF
EDHHE

h. B85k « BERAFICICBA T D e-learningy A7 L%
BALTWARWEERO,  TRER - BRRITIEIZE
HEE | IOV Ce-learningy AT ADEATE
DA

TRER - BRIRITZEIC B9 De-learningy A7 A%
AL TWARWEEIS, [R5 - BRARBITECB T 5
HE| 12OV T De-learningy A7 LADE AT E
DHEEEIZOWTEM LTz, 1T & 2K H D 7
NEANTEAY LRZE L, o345 % bEA
TEITENEEZE L (X9) .

10

2587 (0/43/1 -
AAEZEER (0/43/1) 2 3o
1782285 (1/16/0) B

“ PRI
40ZEZ8E (2/38/0) 5 #200
KEE
B4 (0/44/0)
0% 50%  100%

X9. ZFEBAI RER - BRERTARICEET Se-
learning o AT LHEEA L TLVEWVWEE®D
e-learning b AT LNDEBAFTEDHE

E ik & LT, EERFHITe-learningy A7
LT VRS - BRIRIFZEICRE T 28081 217
O ZENRRKROHLNTND, 5B BEANTENR
W ET D BRI, o THDLMEMDNH D,

2. TVRBR - BRRWIZE, mEICBT 2808 O
RIS & NE Ot

BT e - BERAFZE, B (2B da&o
ZA MV, FEERHEZBHEZSIEIN, BREROF
A MV RN DND IV 2T AEROEL
REEPRMFLTHNTCENEVETA, | 20D
BT, EAA ML EZOEERMEZFTALTE
ST,

a. [EIFRIFERI ORI

R PR DRI E # A bV DR B -
IERLRAGR, RIE - BHE - TRBRBALR ., BRIRHIFFEMERR
ZNLUSNOHEBABNZ/T T, el - EHBER, Al
I - FIE - IRBRBILR. ERIRAFEERR D&~ DR
% R R R Tl L7z (FR1.)

f il - IEHIPAR ORI L CTIEBEA Y D45
PERIR A0S (87. 0%) . 447K SRR 387
(86.4%) . 1THR*FHBH 125 (70.6%) DIETZ
DE - Fi - HFEHTITOR TN DD, FFE



TIXHAB A Y D423 7 22778 (62, 4%) & ESt
ZbdFEVEL< hoT, Lo UmE - JEHIEIR
DFEFREAT I - TV D IO HERRFEBILE -
- FEFEICIE L CE o7, B - JEHE
PROEFREATI > TV D IO MPLAE H L
TWDRENE R D

AIEE - B - JRBRBIR OFEFRICBI L CiX, FHikF
HTIIATONTE LT WEITIFMO AR, EF
EHTHI0FE (22.2%) IZE EE-TW e, [E -
- BT, FHE oS EERS OB E
9 AMBRICEESE D> T2 & &2
LTWDD0E LV, HEEHRTIIHEERY O
425 E 2854 (66. T%) DR THER M T O
TWb, L L, HEFY OETORPNAIHK -
B - IRBRBROEREIT > TRV DIXES T

HoT,
=1, ERRPEH 0

fiv il - ZRBRAREME ()

EiEEMH  FHH+sD R {H (FEE)
45EFH 40 7825 £ 7912 480(50-3600)
1 7258 12 1201.7 % 19344 765(80-7200)
LVE S0 22 11405 == 930.0 1235(60-2970)
4B FF A 38 1120 + 11272 720(45-3780)

I -HE - ARMEER SN (o

EHEPHE  FHESD hR{E(EE)
SSELH 10 160 + 1865  90(60-540)
178248 1 70 70
$22FELE 28 696.1 = 546.7 560(30-1620)
4475 P AR 0

EiEEMH  FH+sD R {H (FEE)
SELE 9 545 + 5934  210(50-1365)
17828 2 790 % 7920 790(230-1350)
HELH 5 666 + 5606  450(90-1350)
4B L8 15 1028.6 = 1219.7 360(90-4050)

EERMF AR ORERICEA L CiE, BHEA Y D44
FHFE 145 (30.4%) . 46[E SFER 9

11

(19.6%) . LTH=E 277 (11.8%) | 42377
5 (11.9%) DIETIThiL TRy, £57E &
b il R RR DR A AT > TV D EIG 1T & <
mholo, FRICEFHMTORENE RN &,
BAZAT 2 TUWT b s SRR B3 b D R R 7
[ZHARTH 2N LAV LT,

8. KRFWPEICH T DBEBIROT o r— MR

(22D

REMHRIRGE T > & — b El R

KM BRBE 138 7% 17 > 77— R & Bk L, 61

MR BREIZENEY, T — b ORINET

44. 2% CTH -1z,

7 — MEIZEREE R IREONRE e

T — NEIE R B o T i 5% O I IR AR O E| A

TlE, 600~T799K D e &% <. 2IRD34. 3%, K
VNTB00~999PK T, KD 24. 6% % L Tz

(X110) , 600K LA TIZAIRDS0. 3% % 15T

BY., T — MERITHHELL EO KRR
BB TWD LD (1K10)

20 40 60
Akt

" ~199FK =200~ 399K
u400~599FK =600~ 799K
u 800~ 999K u1,000~1, 199FK
=1,200~1,399FKk =1, 4005k~

B10. 7 >4 — FEIERRE - WK

Gl

ﬂé%’ﬁ - BRI ZECMEBERIC OV COHEEMITOH

155R - BRIRIFZE. MBLICET 2 8E A L
THEMULZEZ A, 51Esk (83.6%) 23AHR - i
IRIFZE, PR 2 HEZIT> TV D L DRIE
7 (K1) . UL, 759 10fEs% (16.4%)



AT > TR E R L, RIZRZM B ISR A
WCHBENRE L TR & BB L (K1),

{75 T
I 5
: 1 : r E{TDOT
0 20 40 60 LN LY
A BEEL

1. BERCBRRBMEICOLVTOHEFD
R

FERAFZE - IGBRICBET 28 HF ITHW WD FIE -
Hhr (BEEIEED)

BRORRIFZE « 1658, PRI 2 HB IV TV S
FE - BMICHOWTHEM LIz Z A, AV Vv
BV FaT LERANTNDHEEA36 (59.0%) %
H6, REMIBIRPEC X 2185 - BRRFTE, Pt
(ZBT 2 HE I DB ME 2 e (X12)

FVSHLAY X254
FUSHFLAYFaS5-
SNEREFIED ) o
SNEREFIRE S ) o
E# L ERIREENEE

Ak (EHEERY)

12, ERERHIZE - RERICEET 58F
[CAWTWAFE - &M

1RER - BRIRIFZEIC B9 5 808 O3 RE BRFE RN ER
(BEEEHY)

1Rk - BRIRIFZE. PRI 2 HE O xS ik
BINFIZOWTER L& Z A, MMEEELE %
GO TFFEE 2B K L THT - TV D ik 2347
T, 2EDOTT. 0% % 5D Tz (X13) , fF3EH
XERT, EREAT, SEFIM, mARMSE T, BEE
kG & LT ERIRMFSE 24T © =03 & 2 WikfE & %t
BILHBEITo- WD E-RDbND,

12

HREEEDH

MEEEE MIREE
FEEHTO)

MEXIEE

REEERERESR

0 20
AR (EHEERY)

40

E13. AER - REMRICET2HF D
»REER AR

WFFE SR 52336 ka% (59. 0%) | fRdiFdZ
BAaFZERG0I35HFE (57.4%) &, PHuIHE
TV, 7R Ofiisk TIXRZIThIL T2 o
T, RORHOBEEANRLEEND (K13) ,
BRIRBFZE - 1EBRICBET 2808 (B I —%) i
T A

ERRIFSE - TEBR . BB 2 8F (B —%)
SR TAECOWTHERM L 2 A, 38
% (62.3%) PEEFHT Tz (1X414)

#1 nEFHEMITT
| ! ! ! ! i W3
0 10 20 30 40 50 "EHBMITT
[F VALY
nEIEEL

14, ERERBIE - RERICEET 28F (&
2% ZEEHATRE

EEERAFSE « JRBRIZES 9 De-learningy A7 LA
DA I

BRI - 1RBR, fmELICBdd He-learningv A7
LHANDHBIZOWTEM UL E Z A, gk

(8.2%) Le-learningt AT L& FfoTEH
7, e-learningy A7 LNE AJFE BAIER (2D 720
Z eV L (K15)



T
5

0 20 40 =T
fm ek A

15, BRERWAZE - JRERICEE 9 de-
learning ' AT LEBADHE

e—learning> A7 LEHNRE
e—learning> AT Lk — L~L— DA O F T
OWTHEM L E Z A, 20k TIEBR - BERAFIE X
BEEDOR—L_X—ICABLTWS L RIZ L
7= (M16A) , UiEsx CIEE T NLT EERIZ L,
THIE—WARITORABIZZ B0 Lt
vy ([X]16A)

Rkt
"HY (A% - BRRIEXIEAE)
“HY (BFALT)
L

E16A. e-learningd A T LR—LR—D
NERDEE

e—learning> A 7 A REKFE AIHE D A HEIZ DU
THEMULZE ZA, Shigk T T, R 3 EET
A, FEHE~OEEDK SN TND Z &3
L7z (IX16B) .

13

= g A

&b
Ae

0 2 4
Akt

= FEHR -
e il | < il PR
qY

X16B. e-learnings R T LKEREFZE 1]
HOHE

e-learning ¥ A 7 A ilLEE FLO A IO
THEMLZEZ A, gk CilEHAIT> TV
HZENHBIL (X160) .

s EFEHLT
# 2
0 9 4 =EELT
P AV A

X16C. e-learning o R F LZHEIIRE
HOFE

e-learningy A7 Atk & HEREE 2 X 5 7=
DOER (57 A M) FEDOAHEZONT
BELI-EZ A, FESNTND (5% - FHliH
BHERTT) R 233/ AT C, LRt DR B 41T -
TWDH3EaRIZa% Y L7z (M16D) . sk - #Hfi 2
ORI L O iR 2 5 ) CRtafiax TER (M
GTANRE) BERESNTWNWDZ LB L
([¥16D) ,



0 1 2 3 4 5
kT

i B B9 fRTE)
Sl BRI RTFREL)

EERESINTLNS (k-
EERESNTWNS (=% -
EERE SN TV

X 16D. e-learning o AT LZERKZBEE

REZHLAOOEM (BHRTA M
E) HEDHE

e—learning> A7 LI X B EHIR 72 Z i /B AT

G OA IS CER L & = 5. TR o
B [FIEATT Ty Z & ANHBA L 7= (X16E. )
*—1— AT

W3 (¥HE
0 2 4

DH)
Akt

B EFAFITT
[EYAY R

“EIEHEL

E16E. e-learnings R T LIZ & 5 EHA
ML ZERHMTTOESE

e ~learning® 7' 1 77 ANEFIZHOWTHERM L 7=
A BTOMR T, [HEREIRE - fm et
BA-> Tz, ﬁ%ﬁﬁé}i?ﬁ LTV Z &S
J o (16F) , 3fEak T [CRCZ2 EDFEHE) 2
A>THED, ﬁni%% X HHE BITHOILT
WS Z eI L2 (IX16F)

14

WERERE - MIEES

A WEEgE)

CRC%: & DETH

Z o (GEHEAZL)

Z Dt (GCPREE)

Z0M (YRIIRDAU )

0 1 2 3 4 5
s (EHEIZERY)

X16F. e-learning® 7045 S LAR

e—learning¥ A7 L&A L TWRWFBEDRE
{f\?g% - IRBRICBET 28 I — - GEESBMEIC D
e—learning ¥ A7 L A L TV 72 WVRBE D IR
WS - R, WELCET 2B I — - RESOE
%%%%@ﬁﬁ:owfgﬁbtk:%\ﬁgﬁ
D 44 s H 39N (88.6%) T, EHIICE
RSB SN TEBY . BEIK L“Cﬁ@

MINZED LA TWD Z ERE 2D (K174A)

mBAfEL T

L3
' y y =BAfEL T
0 20 40 AT e
Rk w A

E17A. e-learning AT LEA L TULVA
UNRBEDEGERBAZ - SAERICEAT 5 =
FT— - BEESTHMREOCE R

EMMICE I — - SEEHS 2B L T 5 390tiE%
IR N DOZ 30 SO EIZONTERM L
7-& A, 2EE (82.1%) T EFH L TW5|



Dal%& & 157- (XI17B)

| | | EHELT
| 32 | | W3
f ' y y s FELT
0 10 20 30 LV
R

H17B. FEADZFELHREEDHE

BT, Zal%S HOBMEZX D IO DER (1
ST AN E) REOFEIZOWTHEMLIZE Z
A, 5liigk (12.8%) TLAOAREINTWNARNI &
AVHBF L= (X17C)

- E——

0 10 20 30
AR
REHY (BLEBEORY - 5L ERE
SR TLVELY)
mERTEREL

H17C. ZEREEOEREZR
SEHNEM (BHTAMRE)
REDHE

BRIRIFSE « 168, fPRIcBId 2k 2 F— « A
DEMN 2 ZHBBMFTORELEHT Y OHED
FHHIRICOWTEM LIZ & 2 A, #BHBMITTW
Lisix22fgk (56.4%) Todh-o7- (M17D) , B
BRI EENS . BWE ZATIIMEU EL H
0. 2FEENRL SN (KLTF)

15

| | HHHTT
n * g
” y y BEFAMFT
0 10 2 30 e
b5

B17D. ERERBAE - RERICEHT S5 =
F— - BEROEHMLZEBRBLTO
HE

0 10 20 30
P

BEHBFFTNS
EEHFFTNNS
B EHBFFTNS
BEHFFTNNS
BEHBHFTNS GFLE)
EEFHMATFTNS (BAERL)
BEFFTFTIEI UL

(BF)

2%8)
(3FE®)
(bF®)

R17E. ERERBAE - RERICET 5 €
2 BEROEHNLGRERT
FHOEE. HYDIGEEOEHLM

BEIRIFSE « 18R, fHERICEET 5 I F— - 3H0H
27077 ANFICOVWTERILEZE Z A, T
BRF(R# - mELEESE) Ms2fER (82.1%) TiThH
NTW5, MEHEFEOEREMEZ ML TS &R
LD,

BEARAEZE « VRER S PEN CTHIRICITZ D Lo ct o
BLIE 52>, [CRCZR & DEFE ) A3 14Mi7% (35.9%)
THbRL TS,



WERERTE - RIRIES

Bk EtER L)

CRC#: E D EFE
ZFDih
0 10 20 30
b
X17F. BREREAZE - RERICEAT At =

F— - WRETOY S LRE

/ﬁ\‘?ﬁ‘ﬁ?ﬁﬂ{ﬁ% « VEERIZBI T D e-learningy AT A
EEANTLTEORRIZELT
e-learningv A7 A& E A L TWRWRRIZ, 4

GRS « 185k, fmERIZBd9 De-learningt A
?A%%A?“é%ﬁ?@ﬁﬂ CEALTHERM L L

B L7eh2kiae hoftiax (17.3%) 23EA$
LTETHD EEZT. (X18A)

0 20 40
kT

" FTENED
uFEMNGL
“EEEL

X18A. SREGRIAZ - JRERICEST Be-
learning /ZTAE#)\?’ZD%E(D’E%
1= g

B |Ze-learning> AT L OEAREHIZH>OWNTE
ML7=Z A, 20134 EE P LRk, 201441124
fEFk N EANTEEE 27 (X18B) , FEiZe
learning > A7 LN AR L O5HEER & B A TIED
IMiiak & ot D LIV RITITI4MERR 23 EA &
720 BEDH S T61iaEF123. 0% & 78D, £72

16

FEIEWETTH Y . KBRSl Ze-1earning
VAT ADEANZONWTHEBAICHRETTT & T
HHEBDbNA,

m 20134
u 20144
" RFE

mEELZL

X18B. ERERHAZE - JRERICRET e
learningL A T LEARFHDFEILNVDE
nhe

N EN TV be-learning> A7 A ZATETE
CRNLTOETN?
N EN T bHe-learningy A7 A ZATEIE
ICEAL TGN ONWTERLEZEZ A,
I8fia s TRALTWD] | 1THERDS TRAILT
Weu ) EEIZE L7z (M19A) , BN Te-learning
VAT N BEALTORWESIE, TEBREAIC
/Afiﬁé%’bfb\éeflearning“/x?A %‘:Hﬂb\f
FRIRDTZE « 16BR, MELICBE T2 H 2175 &
m@%ﬁ%t1w<%%@#%é&%bhéo
ZEZN L TWABABe-learningy AT L DONREIT
DWTERM Lz & 2 A, A%l B AREMSTEERE
X —EERABR D= DeTraining center)
L TERIRMIZEICHeE> H N De—learningt 1 K ICR
BRARATFEAR ) OfiTiuns, H2DWIEm T2 RN L
TV Z e L (X198) .

* "R=HLTLG
, ! RERLTLAD
0 20

by

X19A. BEEZTEHABAEIATWNSeS—
U VRTLEREREICERALTWL
B2



0 5 10 15
RS
mEEREKERD - DeTraining center
= [CREGERBFZE AFY

A
mEEEE L

X19B. ERN L TLYBe-learningsr X
TLDBZFR

9. e-learning> AT LD R L B

T — b RO G o — — 4513936
NThotz, 7 or— NERBBICRT 2R
55 N, [HI&ERIT6%Th -7, HXBIDEIZEFHE % I
D L2008 L7roTe, NHDOZWHILD %
DITAT, WNTHENINRE BEROWT NS5
R BFROUE L WIS KBS Z o7, &
DICA—A NV T DI A =2 XT 2 Kb
B LIz —H—n— Az,

WNCTHEIELZREZRHELLEZA, T —
NOBtEE A — NV TT T U ALY DI2H4
A2 b %< 324 (AT v 7 — R &2 FoR
T LIEANEED D EPAIXIBEAN), THY, £
NLABETIEA& H b EIEFILI04A R THY . LA
X7 7 B ALK TH - 7 (K21),

[ #2558 LTz 2 — A2 OW T, kiR A
%< T THORC (FIfk) 19 (35%) . [T (FI#%) 18
AN (33%) 3% o7 (M22) . ARe—learningZ -
TeEoiFE, THER - RS D OB A
1% <19 (35%) TH - 722, Z DO E L CUMIN
MHEDBHLERE SNTER->TVDIELS
<Wiz (K23) . ZiE L& >0z o 0T,

17

(03 - RESI 1A E D723 | et % < 44 N (80%)
iR ST (K24)  BArOMRESE S L
NI HSTZFETH LD ENIONTIE, &
THRITE/) 16N @27%) . DL T&Ek) 21
A (38%) & oET236 N (65%) &KI2/303HEH
RRIZET, WIS ThHEY TERD o7 5A9%) .,
(B TERDST2] LAY &V TH -7 (X
25), BHIRCBIL & O—HEIZ OV TIE, T&TH
—FH LT\ 200 (36%) ., T L—FL T
221N (38%) LADETALAN (75%) &HRIS/ANHE
EER T, T —&Laewv] SV ERIZOA
Th o7z (26), 5. FEOEFGZHED TS
TEOICHmRIEREGFEDHZ ENTENITHON
Tk, TETHELNZ) 1IN (B5%) . [
Foiic) 24N (44%) ZEDE TN (78%) 23
HEWT, 2<Bohiehol IF0ONTH -T2
(K27) . AmoFERREZEEL T, FHIC%
NETAHAZEMNTEENZOWVWTIL, TETHEL
TEA12AN(22%) , [ LT &2 327 A (49%)
EEDET3IAN (T1%) BHEEMT, 10 T4<
T&E 7otz IF0ONTH 7= (1X28),

RBFE DT DB R BEFRREIZ DN T
i, TSz X120 (22%) & ThE v
o dz] O14N (25%) %A idT26 AN (47%)
ECEHUTHTE T, [ROREE L v o 72 235N (9%)
MLy o7z 32N (4%) & AbETTA (13%)
Erole (X29) , MM LIEZ & Egre
ELT, METEE) 232N (58%) . [RFE) 2331
A (56%) &, FEE 7 VT T HONREE LN &M
AR E LTz (K30) g & Ui Mo oS i |
Db 16N (29%) THY | 2 LS OFERIE
2B Ch o7 (KM31) . % LT [EhEmASCH
)02 e & OBERISEMEIZ DN T 1T T
M EDEFEZDBILN (56%) & HLLEEHDTE
D, TP FoF TR & TR
FE TG IRIFERBO2ERE TH - 72 (K



32) .

Ae—-learning > A7 LI X 5 R 72 i &
iz oWk, [l E 0B 2N RbE< 24N
(44%) . LT M) 11N 0% | [0
B 12N (22%) LA bET23A (42%) THY .
(R ERET 28IV o7 (X33) , F
T DTFIZE D DN ONTIE, [Eid D) 2345
N (82%) L8EZMEZ = (X34) .

ide-1learning A bOFIFIZO>WTIL, [F]

[X20. 7 > r— ks OHX B [EIEFE

18

ML end D] 36N (84%) L2\ Z Ldb
Motz (X35) . Fi-fhde-learning¥ A kDF|
MEZSRIEVBFL LR LT o728 Z
Ay TRV B12AQ1%) . TR%E/ EHLLELE
ZTEN] 328N (64%) & 5D L b A DRk Tz
L ATHoT- (K35-1) , =L TAe-learning
kg D EREMEIC W T a R & T AEER
IRIEEIEB2AN (95%) Th-o7o (X36)



FE-EEEA)

Hft &0 TR~/ EHFHK

186

» & 3064 (E~)

uh s@E A —

140 .

120

100

B0

60 -

40

22. I N » T 5. 3.1 .=
i 9333358 §85F 85§ 8

[X21.

HAHED T > — B OFos & ONEIEEL

1) BAEHFRRU-0—AREATTH ? (HEREE)
0 10

ES (I

CRE (TR
DM (2143
IRBZE B (i)
EURARGIE
THEFHWR

E&( i
CRC(_EED)
DM _E B
REZEB( FB)
EHEE TR
=HEFHLE
BagLy

20

(%22

LT — NEEEOZ#a— A

19




2) CWes—=T &M =Eo0HREFETT A 7 (EREBEER)

0 10 20 30 40
T 7
zenn [ ©

rcrtrsnus [N e
rea—xorex [N

2ot ﬂ

sumint Sl A — )L cRFELOIEH

“UMINA— |- DFHH A =M A— LT R ]

sumindiH —i—duFhEhOEHEY || cFETEINE

D FICEE e TS - EREE =P

AL PEA= I -coisc A—H 4 IL—FTEiEnt:
RO A-ILMIEMEIREFLE. -EAOHBEIOISLOEATE SN
UMINY A HHIT celeaming O M B TH I7-
CUMIND TR — L — 35 -HREERHOREOAEDEET AL
*UMINHP =S —=AM—THhaE

[X|23. Ke-learningZ F > 7= & oS

3) SDeT——TERMU-BBRIFTTH ? EHEIE)

10 20 an 40 50

=

ST AE D E LT

|

=i FH-ESSRMED
HEO—-|ELT

EAEREDT

it

3

| B RCRCEIT-TL A REI RS ETHI DM E T LED |
RAGHECEY BEEIELTL 2 HorCRCEBE TS H~OIE Orth
FREE IO SLARREOEELLTEIELE

(24, Z5 L7 & o)

20



4 BHOEEOEEL L Cho B R Ta LMY

2R b

| , = , -

0% 20% A% B0 y /Am
#E e

TELGh LS TEIIaTE

[X]25. H /3 OB FECEFH LU H - 258 0 2

5)Ches— A O AEE, HII0 BB EGE

ZEBly S RLITLLELES 2 “ -

0% i 400 G B0 /1|:ama
HELU—H 24—
LELELY 7 LTlvgly o

[X]26. BHLERCR O & O —

6)CMes— =T, S FEDEREEHTLLEDIC
i e Sac Lt eEF LN ?

0% 20% A%, GO% 20% 100%

FFUiFsN 45N
il s Tatraiz, o

(27, 5%, FERXEGZED TO L EOICHRRIEREGD Z LB TE N

21




TESOFERRERER. T FECRITSIEVTEILED?

'-ﬂ.h%w@m

0% 20% A% / / 100%
dwFE L)

TEIL o5 '{‘EQ?J*:-L,:]

X28. Hr OFERMZ IR LT, FEIRNLTDH I ENMTE 2 ?

B) FHO-MI(C LB Eﬂ*ﬁ BE. Mo E TS T

|
ﬁﬁﬂﬁﬁﬁ
Wﬂﬁ.}ﬂ
. !
0% 20%

Gttt iELaﬂ*:»T:.
[X]29. B ERCR E I DU T

9) L FOPTEALECLEOGLMEREE
&i‘%'{EEL‘ (ﬂmﬁﬁﬁﬁﬂ o
1

ET 3z

FE S|

FREF a7

UMIN IDIZ S0 F 4 - F

X30. L7 2 & D2V MEREIC DWW T

22




10) ZR/Y SI<HI-Y . MEHNBELBUIMBEED
ERTTH? (EEEIER)

a 10 20 EL 40

50

BRED
FH
EESRE
O—2 38R
o
£BEH
BT
THER
S
O

EEFIC. RBEEDEEROABL ThTVIEON Bk
cFeFR—CEIILARACENEET LU RYILERICTE

-—BF{E F #iRE. BEREL - REUBMEEE D TUEELY,

-mpEsM IR sT. £FELTEL, 309 LIANEL, BUBSMOETEEPTHET
2IWEENBHIEREL,

“UMINDHPDE 26 A BLwmbe g uicdly,

CCROEY, #RETTICONWT AEO2T+ P I LEESCFT

CRETCHFRAL TSRO — R bR ES DO —FTERFIERCHBY DT,
A R T O TEECLTIFLLY

CEROBPCIEFNAY, PERLI-ZFZH-TLSOT. FEATETEA.

XI31. g LT

1) ShEF LD EDYYEALGEOBED BEREL M TLED?

: e
A 60% s%/ /mm

RER=E R ] - ith, 3

[X]32. LI MEIZ DN T

23




12) " Mes— i FHHO B EBE WA LIS

0% 20% A0 6% B0 100%

RERTE D M- M, 0

[X]33. Jii J& JE 2 DT

13) Z DeS— i E D HICEwhE T I T

[X|34. fth o> J5 ~EhD B IO T

1) 5 FH-ASChrheY. oY ELRD
es—_AERIHALCEMBEYET T

[X]35. ffLDe-1learning A s DOF|HIZHWT

24




14-1) i es— = S H A ERT

| COYAREDISCBUELLD ?
, £y, 12 LS
. ' | . ! . |
0% \ 20% 0% 60% BO% /1(::-95
ETELL,O +O<HLY,0

[X]35-1. flie-learning¥ A ~ & O#kE (fho WA FIFE O [EE)

15) SEL-_Ded— " FERTIOERNE T ?

20% A0%

BO%

7 o

B, 3

[X]36. Ke-learningZ ki3~ 5 AIHEMEIZ DUV T

AT HLOFFARILD B D43 HT T,
WR2TAE2 A KRR ASIZ BV T Bk — —
BUX1219N Ll oTc, 2D 5 Ha— A%k
X898 A (74%) . #I#kiX852 N (EHHE3000 A
D28%) . bikix244 X (BE500 N D49%) T
bot, ZH#EHE L TUIEMERTELA
(48%) . FIfkIL548 N (64%) . EifkiL124 A
(B1%) Tholz, S HLITETREFITHE LT
IXRRTLLI0R, WI80AL (15%) . -#k304kk

(24%) TH o7,

T B FHR SR —F — DR R I
&L TIEKIBTO X 91— AR L7 Pk 26
2R NS ATICH 2. FFICUMIN B Ae-
learning D 2N % B 25 CH L 72 P 2647

25

AMNB8AIZMIT TE, IMINDBE T A —/L
TENEZH LT ER264E11H 512712
T THRRELSHEZTWDED, FRHRTHFEDLA
&2 A % RLCH 10044 1l OB LS ERE D &
<77,

Z U CTHRI R TR LT Brllsc e
NENS BWVWH ST ERBBIT/R LT, K]
NS E RO DI E N EVIEE . BT
BIRNBNH N> TNDHZ L2 ERT D,
264 DI A 10 HIZH A~ 2741 A
RS DIZZAITHHBERER B > TV D
D, ZHUREBRTFEIA e 7 A O~
R=VxER L, EHIZ1LH FAIICA 7 A b
AR T_R—=IZ L2, FLT2HIC



Ta 7 A4 OREEEEELE (MIND 2
— T RUARES TH I A A
> (SS0) ZFIHAEEL LTz) Z&ick bl
Ez bz,

07 A VERRED X A THIOEE % X39(Z
RLTz, BT A AT LTZ1219 A0 H 6|
WMINDSSOZFIA L Tu 7 A 35 & DN
61% 57, Tl /A AL THLED
O— AT H B L TV RN — P — 33321
ANWTED3 ZDONFRTIZUIMINDSSOIZ L 5 H
B8A%%E o7 (1X40)

RIZT—RBNDGHT T D73, BERE
Db 23— AT ERT O H)kim T401 A
&L WNTEZ W CRCD WIfkifm239 N & K & <
GIEHEL T e, — 07 I b BRI D70
2 — R XIRBEE O Efkfm33 A, W THE
REED EEMRIS AN TH -7 (K41) , L
LEDREYL & DL~V S BNEE L
Too Bigka—2$ L LTiXl>oa—xizk
EEDHADBILAN (66%) Th ol 42—

26

DRI D BANTE ([M42)

MU R AT Tl =P —D7 7 & Al
WAEIPT RLANGEIY LT, O,
AARDIH 72 5T BRINOKE, A—A FF Y
TN HLT 7 BADRHD Z ERHH L
(2443) . £72 AARENTIZEEICHZD
é%mm%%#%®77ﬁx#%5_kﬂ
ol

S DOREGEIEDBLR D BT 21T o 72,
B 4413708k O 52 5 I & FRBR D2 T
WA &R LT, 7238[R— kR & 5L
FZBRLTH1RELTHI Y ML, £
OFER, REROEEN D22 —F— 33
BRSO IERITIE DOV TN A8, BB
B N2 —F— 3R ERESR E o
TWS AR B o To, ETE TIAEORITIR
WEHTZE A, bSO DILER O
M324L T, N TCRCHIFLAm D 18K Tdo - 7=
(1x145) .



FHRERL—Y-BOKER

280 27
260
240
20

= 100

Ezz

120
E 100

= 23t

_al i wA 1A 128 1R A 3 4A sH s A s oA 10A 1A A 1R 1H.
0135 20145 0155

37, FrHs k= — I — O

140
201411
120 | =
.
& 201500 | S
100 o
5 201,12 |
= w0 o 201501
w
W
g ™ | e 201409 |
E ol
/201410
20 |
(4]
0 100 200 300 400 500 600 700

SFAREEEIS A

X138, B BLRA A E 269 2 Bril akdgs $e o A sl Ehia

27



QT4 34THEE

n=1219 A

UMIN SSO
61%

X|39. 2 7 A LERRED X A T RIEIE

a—RARBHG1L—F—0OOT 1
HERNEE

(n=321)

X440, = — ZARB G —Y —D w7 A L HENEE

28



EREH Q-5 (A

0 50 150 200 50 300 as0 400 450

EET R | : : : : : 401
CRCLNIRER) : ; : 138
DM{TTERER) — 168
REE S (IRE  — | 35
SHENFVRE . 12

EHEEE(RIR I_ 160

B LR —
CRO[ L8R ) :— 52
DM(L FBE5) — 7
REE=S( Lk 13
EMHEHE LR — 73
EHEEH(LHE  m—

41, BB L (72— Z51)

AR
200 300 400 500 600

L =]
g

552

158

fSEa—Z0
=3 = w s L .
e o5 l
By s
.y
~
g
wn
-}
o

2
— . —
bri AL

Bt = Rk

10 |
|

i
P
-
> b

kT —+ —% e BRI

X142, Bk o — A%

29



[X|43. 7 7 & A Hw /507

120

100 -:I" <9 -' '1.... ¢ e
l.'l .l- * 3 @ oy : .
a0 ll s * .:- L] ™
™ ®
ele . s s
i *2s%s o pe »
7 60 || 8 *
i ' :
o
L ] ! 8 o
° [
“© g g .
e .
[ ]
I-: -
20 .
vee®
. L ]
0 sesaess
H] 5 10 15 20 25 30 35 40 a5

EE D E RO

[X]44. 505k O FE R & S R DN T

30



(1] 10

5

15

20 25 35

CRCCTENIR] e | 5

CRC( B3R
EEI(IERIR)
E i 2
IRBER (TiRR
IRBER( LS . 2
DM{TIEIR
EMLERIE) — 7
FhErE R - 2
EhEr=E( LR - 3
B EFEEIR
FiEEEE( LR 3

I G

N
I 7

L RiE

[X]45. (& T ZFDOFEI TR

1 0. CRC (ki) BEIRIFIE - 18R 77 U 3% =
7 LR DU DFRIR

[CRCHI#R A I -1 ERIRAFFE L1 e T 1
-2 BrEEAFTEBH R OBiiL) £ To20/ ok
BalT725 T Rk, BEHZ—H DM
RAD TS, B LT E8 5y Bl (BN L 7 fif
A e LTz,

1 1.e-learningFP DT A4 2|2k B
ELE TS

(1) T/ —FApcy (1X46) 8 LT TiPad
Air 2] (X147, 48) OEHEIX, &R
ERRDORTRPRETHZ LR ELL Y
For LML o7, T — RIPC) @
A Z T liPad Air 2] OWE#EIL T
WINESLZDDORIZL K&K CT2n, TR
SN DHHEPHToH O BFAEPEIZ DN TS I

14

31

W

o,

(2) TiPad mini 3) @@ (49, 50)
HERORE T2 - 7273, [iPad Air 2]
O & D b EIZCFH A A0/ hs <, H
DELFTHE T DA%, HRIERF Ty 2 R E 4
AT, FHEIA XAORENE TITEREMEDS
KT L7,

(3) TXPERIA 3) o (K51, 52) DX
A X, [iPad Air 2) O & [iPad
mini 3] OEEOFHE TH-7h, &K &
BPUEOBERNRFRTET, KER T 71—
VAR RS 72T T b o T,

(4) T, —FIPpC) . TiPad Air 2] .

liPad mini 3] 33X 0 TXPERIA 3] D[
DX CFH A X%, T/ — MUPC) O
DXLFHA X &HMEZT D EENEN 1
0.74:0.52:0.65Td o7,



B T BN
mn.mummumm.mm ““"

[l LR L LIEY _ gt 2 h
E{ & SRS WA WA ) u-:q I—-'I'II

b RETE M R R S PR

|-| W ST T W T AW A e .
:nn-h_ wrinhE I m H i

u.-:-hn-in-. L URE PEE R T St S DR T
! 10arm

£ L i ] s

e
i

B
i

.
"

X 46. /— NU/XY 3 OEE

X 47. iPad Air 2 OWEmE (FEE X)

32



49. iPad mini 3 DOEE (HEHE X)

33



50. iPad mini 3 DA (FEE X)

X 51. A~— 74> (XPERIA3) O (HtE x)

34




X 52. A~— K7+ (XPERIA3) Ojm HEEX)

12.
%
1—1.  DCRIDFAHRAE F
Rk24FE12 440, 5H EDCRIZFAM L7=,
FDOArY 2a—)VIZLL FTh o7z,

7 — b ~OR ST v 7T LB

< PEk244F 12 4H >

Constance M, Johnson, PhD
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Informatics Program
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Soko Setoguchi, MD, MPH
Associate Professor of Medicine, DCRI

Topic: Introduction to DCRI
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Beth Fraulo, RN, BSN
Assistant Director, DCRI- Outcomes

Topic: Overview of Registry Studies
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Professor, Department of Psychiatry &
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Recent Experience with ROCKET AF

John H. Alexander, MD, MHSc, FACC
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Director, Cardiovascular Research, DCRI
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Topic: International
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of Pharmacoepidemiology

Brigham and Wo

Suite 3030

Sebastian Schneeweiss, M.D., Sc.D.
Vice —Chief, Professor of Medicine
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Associate Professor of Medicine
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Assistant Professor of Medicine

Krista Huybrechts, Ph.D., M.S
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2-3. International Symposium on Global-
ization of Clinical Research and Trial
D R
2EEH WA OHBEE MM LT R
UL L. FORNEKBe-learning®
aryrFrvbk L, AyVa—neras
T LFUT &7,
< FRk26F2 6 H >

[MTnternational Symposium on Globali-
zation of Clinical Research and Trial]
Main session: Investigator Initiated
Clinical Research: Up to Date
13:50-14:30 (40min)



(1)Staistical Analysis for large data-
base

Dr. M. Alan Brookhart (Associate Pro-
fessor, Dept. of Epidemiology, Gillings
School of Global Public Health, UNC—
Chapel Hill)

14:35-15:15 (40min)

(2) Quality-Driven Investigator—Initi-
ated Clinical Research

Dr. Reza Rostami, MBA, CCDM, RAC (As-
Quality Assurance &

Duke Clinical

sistant Director,
Regulatory Compliance,

Research Institute)

15:30-16:10 (40min)

(3) The Difference in Investigator Ini-
tiated Clinical Research between US and
Japan

MD, MPH (Associate
Duke Clinical

Dr. Soko Setoguchi,
Professor of Medicine,

Research Institute)

2-3-1) Statistical Methods to Address

Confounding in Healthcare Database Re—

search
(BT — X _X— A FRIZB T D KN T
LT DRETR)

Dr. M. Alan Brookhart (Associate Pro-
fessor, Dept. of Epidemiology, Gillings
School of Global Public Health, UNC-
Chapel Hill)
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15723, Propensity score adjustment & In—
strumental variable analysis® 2-2Tdh
%o FNEIUTHOWTEAR 278 &
SHTICOWTHE N LTz, EHBDKHIEN K
DERVRTHEICE 2D Z L TRV,
—IRBNC AR A 3D TN e B B Y
A1%. Propensity score adjustment® 53
FWTERY . & THIIBORIOZHERF 23
FEE XL, BV vinstrumental variable?M&
HATE 5D THIIX, Instrumental var-
iable analysis?ZSEFFE LV, LMLV T I
ICELZLDLGE, AL OREIT—%
THIENZNE NS ZEThoT,

2-3-2) Quality-Driven Investigator-
Initiated Clinical Research (ERY%&EE
8 S VIAITGEFE T D BRIRIFSE)

Dr. Reza Rostami, MBA, CCDM, RAC
(Assistant Director, Quality Assurance
& Regulatory Compliance, Duke Clinical
Research Institute)
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o7z, FLTARSY —BHREE % HNDD
ZEbdHY, TOHRRF ERMLTOREE
AIHEDZETHoI,

F7-Quality Assurance CERIREE) & 1%,
EBRBALR DT 2 L & RAEHI DML
LCHRDZ &) EEELEL, ZLTRY
Quality Assurance?SPABENZDUWNTIEL,
[ERIRATEE 2 B S IERINEST OBLE D &
LEDBALEHTICE D] @SN
o BHAVEHIZBRIEDOH LD DH AT
T ANONAHRETHY, BELE
T —F DERMED T2 DI & ERIRFE T4
HThD, EMEE EEDORKMRICE
WTC, T — X OFERMEIZFREOR H D & 5L
HOFHINEL e B 7210 Tl | HBRE D
LRMDPE NS D, 16> TEHAVEBLD 72
SV ERIRIFIETZ T AMERH T & . FE 7oA e
LTWIFDHDTH D LHDRE-T,

2-3-3) The Difference in Investigator
Initiated Clinical Research between US
and Japan (WFJEH ZEOERKRMIIIEICR T 5
H oK D FHIE)
Dr.Soko Setoguchi, MD, MPH (Associate
Professor of Medicine, Duke Clinical
Research Institute)
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WD, BKOENE L TCKETIIBUTF
72 ENIREBE IS AR Y — & 7 DGR S
W2 &, SHITRIEFEREND ZLELT
KB TlXPatient—Centered Outcome Re—
search Institute (PCORI) DAFZEHHE x T
WD ZEDPITRSNTL, FICEER BRI
BORREEE 2, T—F =&
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WEE, T EFREEEAR IR T D WF R KE
TRENTVDLENH Z LT, HALM
ffEhEs Implantable Cardioverter De-
fibrillator (ICD)ZBIZFEIT STz,

Z L THIREOEZ ST H7dlcid L a—
KU —URNAHTHELR, Vo —Y
THOOIDMRENE LTH, Thicfb
LHENRS D &R ST, TEIEER
B 2T — 2 =2 Wb gE e
ETHEETREZ L L LT, healthy can-
didate biasx & bz, ZiVIBlz X
ICDEAND Z &T, —AEAR—L~DA
R KBEF B AW - TWD K HITRZ D
N, TS Mhealthy candidate biasToHh
D, FRCERPDORESREPROND XD
BEEITIE, ORI BRAAL T AREZS
nNHENIETHST,

3-1. ERMPharma TrainZgdghi & T

S BT I 5 2 & K [E D A 73 & RN
(ZER L FRIN DR, HEHIY R BSR4 &
W71 U CHEIRIIFE « 1BBRDe-learning &
B L CWWAPharma Traind . FOHfagH
R— &2 L TWDH AL ZADHSeTZ M L 7=,
AV a—/VERRBEIU T ThoTz,

3-1-1. Pharma Train Federation~®F5[Y
<ERK2THE1A 18 H >

Pharma Train Federation
Avenue Saint—-Hubert 51,
ek—-Oppem, Belgium

President : Ingrid Klingmann, MD, PhD

B-1970 Wezembe

Professor: Jean—-Marie Boeynaems MD, PhD

F 9 Pharma Train ® it BH %2 5% 1F 7=,
Pharma Train|E[EFEaLBAFE & AFFEEER D
a—RERo TRV, BHlERTHDEUL
ERINBIERAfR & DR — b —2 oy 7L LT
WEE S T HEBER S A =T T 4 T2y
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Pharma TrainH{&, F72ERUCREREE H
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CLICOREREZ Z T H12iE, £ L boGEh

TR 22T 72 < THRWAS, GEFIICLIC
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7 A M B500EH HEMDO T —vinDd T v
Z LZ50M & A TEMT 5 Z L3R L
nosEoZEThol,

tigator Course

3-1-2. HSeT Foundation® Jean—Pierre Kr
aehenbuhX & DHE

ERTFEIH19H >

HSeT Foundation

c¢/o ISREC, Chemin des Boveresses 155,
CH-1066 Epalinges, Switzerland

CEO: Jean—Pierre Kraehenbuh, MD, PhD
HSeT |% Parma Train{Z %} L CTCLIC D e—
learningZ##2H L Cv %73, Pharma Train
WZRHE L7z A b Clide < oD e-
learning b2 LT 5, HIHARIZERIN IR
S5F. 7UTRT 7Y AOMHE LR E L
TWiz, YA7 A& LTEHELLERL
MoodleZfEH L TWH R, 72D WAZ~
AALTWDHHDTHoT, o TT—Ib
MEEND T X ACEMERTT LI LD
T&E5H L1725 T2 ([X56),

44

1 Firame 0 CLIC

Walcoms 10 the Chimical Investigateor Course
b enaaicors s Sl WY P WO TR R S e
2 Stney v Al bl Lot Bl ol gl e A
7 \— s

W — . —— 0 o — - — TV o S - -

Vs . ST )y by

A aacns P CLE mpbicaten ferm

“ Cowrwy
e

t Secoudt of " e
§———

B

* LewTeeg sty
" e -y
e coei oy

[X56. HSeT73 &9~ A Pharma Train?CLIC

3-2-1. FR26FEEDERE S AR Y 7 LD
fe

TRLOBRRRE 7w 7T ATHIME LT,
<PRR2THE2H24H >

Symposium on
Globalization of

<Clinical Research and Trials>

10:00-10:20 Evaluation of E-learning
(UMIN) for training on clinical resear
ch and trial

Dr. Daisuke Koide,
(Associ. Prof, Univ

1)

R. Ph. , HIM, Ph. D.
of Tokyo Hospita

10:20-11:00 Global Investigator Traini
ng Efficiency based on PharmaTrain’ s
CLIC Concept

Dr. Ingrid Klingmann, MD, PhD (Presi
dent, PharmaTrain Federation )

11:00-11:40 Enhancing Investigator Tra
ining Through Blended Learning Methodo
logy

Prof. Jean-Marie Boeynaems MD, PhD (D
irector, Erasme academic Hospital)

11:40-12:00 Launching ICT in education
from the Clinical Research Support Ce
nter

Dr. Akiko Kishi Svensson, MD,Ph.D (Ass

CLIC s St pnce




ist. Prof. Univ. of Tokyo Hospital)
12:00-12:30 Discussion
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1) Recent Experience with
ROCKET AF
2) Registry Study
3) Database Studies
4) Statistical Methods to Ad-
dress Confounding in
Healthcare Database Research
5) Quality-Driven Investigator-—
Initiated Clinical Research
6) Claim Database and Evalua-
P tion of Pharmaceuticals /
[ Medical Devices
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International Symposium on Globalization of Clinical Research and Trial

(http://cbi. umin. ne. jp/dces/isgert_e. pdf) et : -
LI - e P
b S e W
. ] ] I W Iy .1 .l. - T\:
Date: Feb. 6, 2013 N e a
. F g B .J l|..r. "J' | | [} ..,1 '
Venue: Lecture Hall 3F Bldg #1, N ﬂ LE" | -

Faculty of Medicine, the University of Tokyo T "y oy ﬂ

Registration fees: Free (Reception ¥6000yen or $60) T——— e i

e ¥

J app gL\
. -

iz
i | ﬁ.h'x}:‘: mlﬁ_.::._-"-.__ N

- . —_— i i o agn § |
Registration (No later than Jan. 31) o WJ g b il

Send the following information to cbi-secretary@umin. ac. jp EE
Name, Organization, Telephone, Email address, Attending —= g
Reception Yes/No =

{Program>

9:30 Entrance open

10:00-10:10(10min) Opening remarks
Mr. Masanobu Yamada (The Ministry of Health, Labor and Welfare in Japan) oL
Prof. Ryozo Nagai (President of Jichi Medical University)

10:10-10:50 (40min) Keynote address: Step—up the knowledge of Biostatistics
Prof. Yasuo Ohashi, PhD (Dept. of Biostatistics, School of Public Health, University of Tokyo)

Main session: Lessons learned from US and Japan

10:50-11:50 (60min)
(1)Overview of trial experience & recent experience with ROCET AF Study
Dr.Manesh R. Patel, MD,FACC (Assistant Professor of Medicine, Duke University Medical Center)

11:50-13:30 (100min) Lunch

13:30-14:30 (60min)
(2) Overview of Registry Studies
Dr. Adrian F. Hernandez, MD, MHS (Associate Professor of Medicine, Duke University Medical Center)

14:30-15:30 (60min)
(3)Best practice for conducting and reporting clinical studies using large database
Dr. Soko Setoguchi, MD,MPH (Associate Professor of Medicine, Duke Clinical Research Institute)

15:30-16:00 (30min) Break
16:00-16:40 (40min)
(4)Strategy of Clinical Study — HOP, JAMP, SPREAD from JAPAN -

Prof. Kazuomi Kario, MD (Dept. of Internal Medicine, Jichi Medical University)

16:40-16:45 (5min) closing remarks
Dr. Daisuke Koide (Assistant Professor of Medicine, the University of Tokyo)

17:00-19:30 reception (Ito International Research Center, the Univ. of Tokyo)

Note: Simultaneous interpretation will be available. Please understand that this symposium will be recorded by a video camera and
used for e—learning. We make sure that the audience will not be recorded.
Sponsored by Grant projects of the ministry of Health, labor and welfare in Japan (leaders are Dr.Koide (Univ. of Tokyo) & Dr. Yamamoto

(National Cancer Research Center)). 77



Disclosures

Overview of trial experience & recent Research Grants:

experience with ROCET AF Study Johnson and Johnson PRD
NIH — PROMISE trial
Manesh R. Patel, MD AHRQ — Comparative Effectiveness

Advisory Board / Consultant: Ikaria, Cardiostem,
Bayer, Genzyme, theheart.org, DukeTV.org,
Ortho McNeil Jansen, Pleuristem

Research Faculty at DCRI

e - P B ol el

Outline DCRI Mission

m Background DCRI — ARO and clinical trials To develop and share knowledge

= Review of ROCKET AF trial that improves the care of patients

= Quiz Questions around the world through
innovative clinical research

W T G By 1 PRy W T G Ry e Y

Duke Clinical Research Institute DCRI: An Academic Research Organization

. . Every study:
m The DCRI is the largest academic : Duke faculty invol t
clinical research organization uke faculty invoivemen

(ARO) in the world Dedicated project leader

A global coordinating center for Customized, cross-functional project team

multi-center clinical trials that - Combined operational and patient bedside experience

integrates the medical expertise of

Duke University Medical Center

with the operational capabilities of a o

full-service CRO f Global capabilities
e

Integrated perspectives - scientific, patient care,
regulatory, market

LI i L MEE W BT L2 4 L BEG A T O

" Duke Clinical Research Institute
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DCRI Facts

Founded in 1969 with the development of the Duke
Databank for Cardiovascular Diseases

>23 years of experience in coordinating multi-center trials in
over 20 therapeutic areas

>1100 staff and 120 clinical/statistical faculty

More than 700 clinical trials and outcomes research projects
completed in 64 countries enrolling over 1 million subjects

Clinical Trial Coordinating Center Services

Scientific Leadership
Project Leadership
Biostatistics

Data Management and
Surveillance

Clinical Events Review
Regulatory Services

Site Management and
Monitoring

Safety Surveillance

Site Contracts +
payments

Medical Writing
/Publication

Clinical Helpline
Outcomes Research

More than 4,600 publications in peer-reviewed journals Biomarkers

Genetics, eECG Core
Lab

Wy o Py B | ol Bl e - P B ol el

DCRI — Trials Experience by Phase and Size
Large Pragmatic Trial: A Working Definition

A randomized clinical trial, often involving 2 or more continents
and >5,000 subjects, that provides a sufficient number of
events to reliably estimate the impact of an intervention on
relevant clinical outcomes in a clinically representative
population in a relevant period of time.

W T G Ry e Y

DCRI MegaTrials > 5000 Patients

DCRI Clinical Operations
Structure

GUSTO-I
GUSTO-IIA/IIB
GUSTO-III
ASSENT-II
HERO-2
PURSUIT 10,948 IMPROVE IT
SYMPHONY 9,130 ASCEND HE
55 = 2nd SYMPHONY 6,677 ROCKET AF
PARAGON-B 5,225 N —

All registration trials yellow
denotes EDC IECOS
Total

41,021
12,142
15,060
17,043
17,073

REPLACE 2
SYNERGY
VALIANT
EARLY ACS
APEX AMI

6,010
10,027
14,703

9,500

5,745
18,000

7,000

14,000
10,000
15,000
244,274

Director
Clinical
Operations

Associate

Director Associate

Director

v Devices

LI i L MEE W BT L2 4 L BEG A T O

" Duke Clinical Research Institute

79



Global Academic Cardiovascular Collaborations
DCRI Global Reach Most of World

North America Greenland-Auckland

NHMRC-
Canadian VIGOUR (V) ey
Center-Edmonton Flinders-Adelaide
Montreal Heart Singapore-SCRI
McMaster- Canada LCC- Brussels
Cleveland Clinic-C5 George Institute-
Sydney/China/lndia

Henry Ford-Detroit
Uppsala- Sweden

‘ ' TIMI-Boston
Thomas Jefferson-Philly DTU -UK
y \ BCRI- Sao Paulo
[ 4 ’ .
e ECLA- Argentina

mTrials conducted in 64 countries TANGO-Argentina

Wy o Py B | ol Bl e ) Byt ol by

DCRI Guiding Principles: Defining Quality Clinical Quiz

Have we enrolled the right participants according to

the protocol with adequate consent? The Large Pragmatic Trial or Mega-Trial definition
Did participants receive the assigned treatment and employed by the DCRI and other organizations is?
did they stay on the treatment?

Trial with over 500 patients
Was there complete ascertainment of primary and > Trial with over 500 patients on two continents

secondary efficacy data? e i

. . 3 Trial with over 5000 patients
Was there complete ascertainment of primary and e : :
secondary safety data? Trial with over 5000 patients on two continents

Were there any major GCP related issues?

WL (LY By VT e P oA PR LK My T e Y

Clinical Quiz Site Level Quality Surveillance Reports

The Large Pragmatic Trial or Mega-Trial definition ;
employed by the DCRI and other organizations is? = Enroliment/Data Status/Data Exceptions

Trial with over 500 patients m Patient demographics for the site vs. country/global

2 Trial with over 500 patients on two continents 2

Trial with over 5000Ipatients m Adherence to guideline based therapies

Trial with over 5000 patients on two continents - [FEiEe] GamEEmes

Generally, by definition mega-trials include over 5000
patients that are geographically diverse (at least two

continents)
L 4 LBCG A BT L3 4 LEGE A Byl

" Duke Clinical Research Institute
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Sl TRl Functions of Quality Assurance and

Regulatory Compliance (QA & RC)

Guiding principles drive quality through all parts of
the model Consultation with Regulatory Operations and

. . o T Functional Groups on compliance issues
Easily accessible reports allow rapid identification

of site/regional global issue Auditing
Integrated CEC workflow allows focused cleaning Sg'ze%%'gg')s”at'on (el e
and expedited review of suspected events

. . . Develop Training on “GXP” (-ood ractices)
Aggressive management of cleaning delivers on i
time data lock Host and prepare for sponsor/FDA audits

Wy o Py B | ol Bl e - P B ol el

Summary
Why are VKAs underused?

High degree of inter and intra-patient variability in
dose-response

. . . . ) Numerous interactions with food and concomitant drugs
m Full service research organization integrated with G ey

practicing clinicians Comorbid conditions
Focused on lessons learned and design of more

— = Narrow therapeutic window (INR2-3)
efficient operations to support large programs

Regular coagulation monitoring and dose adjustments required
Increased risk of VKA-induced bleeding
Particularly in elderly patients
Fear of intracranial haemorrhage, the most
devastating bleeding event

|
AT A v Y ‘*

Efficacy VS. Safety: Background
Antithrombotic Drug Development Rivaroxaban

TF/VII
Direct, specific, competitive =

Increase factor Xa inhibitor % /\ %
“First, do no harm.” »/
—

Half-life 5-13 hours

Clearance :
1/3 direct renal excretion

2/3 metabolism via CYP 450
enzymes

‘Warfarin Hippocrates, ¢ 46 BC

Hemorrhagic Risk

Oral, once daily dosing
Goal of New Rx Decrease without need for coagulation
monitoring

1 Studied in >25,000 patients
. . in post-op, DVT, PE and " I iy
Risk of Thrombosis ACS patients Fibrinogen —————Fibrin

Adapted from Weitz et al, 2005; 2008

" Duke Clinical Research Institute
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Risk Factors

:!:.T-""‘F‘ Stu y DeSIgn :g:j:erlension} Atleast2or3

*Age=275 required*
+ Diabetes

Atrial Fibrillation e

/\ Systemic embolus

Rivaroxaban Warfarin
Randomize
) Double Blind /
20 mg daily Double Dummy INR target - 2.5

15 mg for Cr CI 30-49 ml/min  (n ~ 14,000) (2.0-3.0 inclusive)

Monthly Monitoring
Adherence to standard of care guidelines
Primary Endpoint: Stroke or non-CNS Systemic Embolism

* Enrollment of patients without prior Stroke, TIA or systemic embolism and only 2 factors capped at 10%

ROCKET Sites and Enrollment

45 Countries Enrolled
1469 Sites with Drug
1178 Sites Randomized
17,232 Screened
14,264 Randomized

Country Country Country
Argentina Hong Kong Russia
Australia Hungary Singapore
Austria Israel South Africa
Belgium India Spain
Brazil Italy Sweden
Bulgaria Korea Switzerland
Chile Lithuania Taiwan
China Malaysia 1 Thailand
Colombia Mexico Turkey
Czech Rep Netherlands Ukraine
Canada New Zealand UK
Denmark Norway us

Finland Peru Venezuela
France Philippines
[ Poland

Greece Romania

e

ROCKET AF: Trial Operations & Metrics
Overview for ROCKET AF

Enroliment Timelines

First Patient Randomized 18 December 2006
001301 Dr Khaled Ziada
University of Kentucky Hospital, United States

Last Patient Randomized 17 June 2009
086001 Dr Xiao Wei Yan
Peking Union Medical College Hospital, China

: éelebrating 14,000 Patients
Randomized

" Duke Clinical Research Institute
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Enroliment Over Time =__-_,_.,.-""' Top 15 Enrollers - Global

ROCKET AF Cumulative Enrollment Site

Country Number PI First Name Site Name

Philippines 063004  Louie Tirador Saint Paul's Hospital

Bulgaria 359002 Dimitar Raev Mi-Central Clinical Hospital -
Ministry of Interior

Poland 048037  Grzegorz Kania NZOZ Przychodnia Zdrowia

Germany 049062 Ayham Al-Zoebi Kardiologische Praxis

Romania 040012  Constantin Milataru  Cardiomed

Philippines 063006  Elfred Batalla Davao Doctors Hospital

[RUEHIE] 007040  Yury Shvarts Clinical Hospital #3

Romania 040023 Mariana Tudoran Spitalul Clinic Judetean de
Urgenta Timisoara

Spain 034041 Miguel Pelayo Hospital Virgen del Mar

Bulgaria 359011  Konstantin Ramshev MMA

Bulgaria 359019 Valentina Grigorova  1-st MHAT - Sofia

Brazil 055030 Jose Kerr Saraiva Hospital e Maternidade Celso
Pierro

Bulgaria 359008  Sotir Marchev V MHAT Sofia

Brazil 055018  Euler Manenti Hospital Mae de Deus

Hungary 036007 Andras Vertes Fovarosi Onkormanyzat Szent
Istvan Korhaza

B e e o LA B S s

Bringing it Home ______,.-* Data Management Metrics

End of Trial Notification 28 May 2010 How Big Is ROCKET AF??

Last Patient Off Study Drug 22 July 2010 10,373 Serious Adverse Events

Last Follow Up Visit Complete 7 September 2010 10,895 Clinical Events Triggered for Adjudication
Last Casebook Frozen 7 October 2010 332,627 Concomitant Therapies

478,001 Repeat Visits
Database Lock 22 October 2010
2,511,247 eCRF pages

27,252,226 Data Points

ey Megatrial Datalocks 2010
:___,_,__,-"" 20,000 Data Points Entered Every Day!

m ROCKET AF locked OCT-2010
17,000 Patients, ~ 500,000 visits
~10,000 events reviewed by CEC
Last patient visit to data lock - 4 weeks
Data lock to unblinding - 2 weeks

m ASCEND HF locked Oct-2010
7,141 pts, 14,000 visits
~1500 events reviewed by CEC

Last patient visit to data lock and
unblinding- 3 weeks

L2 4 L BEG A T O
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* Study Conduct

Rivaroxaban Warfarin

Randomized, n 7131 7133
Lost to Follow-up, n 18 18
Premature Discontinuation, n (%) 1693 (23.9%) 1589 (22.4%)
Withdrew Consent, n 626 620
Median (25, 75t%) Exposure (days) 589 (396, 805) 593 (404, 810)
Median (25%, 75%) Follow-up (days) 706 (522, 884) 708 (518, 886)

Study Results

Baseline Demographics Baseline Demographics

Rivaroxaban Warfarin Rivaroxaban Warfarin
(N=7081) (N=7090) (N=7081) (N=7090)
2 ) 73 (65, 78) [El5o ) CHADS, Score (mean) 3.48 3.46
Female (%) 40 2 (%) 13 13
Race (%) 3 (%) 43 44
White 83 4 (%) 29 28
e 5 (%) 13 12
sian ) 2 2
Region (%)
North America Prior VKA Use (%) 62 63

kz:;rlsxargﬁ:'lcca Congestive Heart Failure (%) 63 62

\?Ventral EIlEJrope Hypertension (%) 90 91
estern Europe

2 Diabetes Meliitus (%) 40 39
Creatinine Cl liminy (%
reatinie Cleaiznce Uei lGY Prior Stroke/TIA/Embolism (%) 55 55

50 - <80
>80

Values are median (IQR)
Based on Intention-to-Treat Population

Prior Myocardial Infarction (%) 17 18

Based on Intention-to-Treat Population

Time in Therapeutic Range (TTR) Primary Efficacy Outcome
INR Data Stroke and non-CNS Embolism

Rivaroxaban  Warfarin

Warfarin Warfarin ¥
; 1.71 2.16 s
INR range Median (25, 75t) —

<1.5 2.7 (0.0-9.0) / Rivaroxaban

1.5t0<1.8 79(3.5-14.0

( ) HR (95% Cl): 0.79 (0.66, 0.96)
1:8]10j<2:0 9.1(5.3-13.6) P-value Non-Inferiority: <0.001
2.0t03.0 57.8 (43.0 — 70.5)
>3.0t0 3.2 4.0 (1.9-6.5)

>3.2 0 5.0 7.9 (3 3_13 8) 0 120 240 360 480 600 720 840 960
' : A : Days from Randomization

Cumulative event rate (%)

No. at risk:
>5.0 0.0(0.0-0.5) Rivaroxaban 6958 6211 5786 5468 4406 3407 2472 1496 634

Warfarin 7004 6327 5911 5542 4461 3478 2539 1538 655

Based on Rosendaal method with all INR values included

Event Rat 100 patient-
Based on Safety Population s LIV

Based on Protocol Compliant on Treatment Population

" Duke Clinical Research Institute
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“Primary Efficacy Outcome
Stroke and non-CNS Embolism

Bleeding Outcomes

e

Warfarin
Event Rate HR P-
or N (Rate) (95% Cl) value

3.45 1.04 (0.90, 1.20 0.576
2.26 0.019

Rivaroxaban
Warfarin
Event HR
Rate (95% ClI)

Rivaroxaban
Event
Rate

Event Rate
or N (Rate)
3.60
2.77

P-value Major

On

>2 g/dL Hgb drop

1.22 (1.03, 1.44

Treatment

0.79

o )

215 0.015

1.65
0.82
0.24

1.32
1.18
0.48

Transfusion
Critical organ bleeding
Bleeding causing death

1.25 (1.01, 1.55

0.50 (0.31, 0.79

0.044
0.007
0.003

N= 14,143
ITT 0.88
N= 14,171 e i (0.74,1.03)
05 1 2

Warfarin
better

0.019
0.060

Intracranial Hemorrhage 55 (0.49)
37 (0.33)
2(0.02)
14 (0.13)

4(0.04)

84 (0.74)
56 (0.49)
4(0.04)
27 (0.27)
1(0.01)

0.67 (0.47, 0.94

0.67 (0.44, 1.02

)

)

)

0.69 (0.53, 0.91)

)

)

0.117 )

Intraparenchymal
Intraventricular
Subdural
Subarachnoid

0.53 (0.28, 1.00) 0.051
Rivaroxaban

better

Event Rates are per 100 patient-years

Based on Safety on Treatment or Intention-to-Treat thru Site Notification populations Event Rates are per 100 patient-years

Based on Safety on Treatment Population

“Stroke or non-CNS embolism among
those with CrCl 30-49 mL/min

Warfarin
(INR 2-3)

Rivaroxaban
15 mg

2 2770

Renal Insufficiency Patients

HR (95% CI): 0.84 (

0 120 240 360

Days since Randomization
ban 1434 1226 1103 1027
1261 1140 1052

n Treatment Population

Rivaroxaban vs Warfarin in the Elderly

Efficacy endpoints on treatment Age Distribution at Entry
250 mi/min Age 2 75 years
e N = 6,164 (43%)

Clinical
endpoint
(% per year)

Rivaroxaban Warfarin
(N=7111)  (N=7116)

HR (95% CI) [
Rivaroxaban (interaction)
vs warfarin

0.78 (0.63-0.98)
(057123 076

3569
Primary efficacy 1.57 2.00
endpoint* 2.32 277

PE + vascular 276 3.32
death 464 4.83

PE + MI, vascular 3.55 4.16
death 5.58 6.54

Stroke

ITT population
n=14,171

1.20 1.34

1.98 1.78

0.26 0.42
0.29 0.52

0.07 0.10
0.05 0.09

Ischaemic
Haemorrhagic

Undetermined D X O N O o
R N ® o
« 5 S B SR

x ® A% O
g o o N A
" o of & A

Ao
& &S
Based on per-protocol population on treatment Age
*Stroke and systemic embolism (PE)
tRivaroxaban 20 mg od. *Rivaroxaban 15 mg od

" Duke Clinical Research Institute
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Stroke or systemic

embolism, %

Stroke and Systemic Embolism
Intention-to-treat Analysis

= Rivaroxaban

(=

Age <75 Age 275

N oW oo

2.00% / year 2.25% | year

Stroke or systemic
embolism, %

o =

(0] 180 360 540 720
Days following randomization

HR: 0.80 (0.63-1.02)

180 360 540 7é0
Days following randomization
HR: 0.95 (0.76-1.19)

Interaction p=0.3131

Summary

Efficacy:

Rivaroxaban was non-inferior to warfarin for prevention of
stroke and non-CNS embolism.

Rivaroxaban was superior to warfarin while patients were
taking study drug.

By intention-to-treat, rivaroxaban was non-inferior to warfarin
but did not achieve superiority.
Safety:
Similar rates of bleeding and adverse events.
Less ICH and fatal bleeding with rivaroxaban.

Conclusion:

Rivaroxaban is a proven alternative to warfarin for moderate or
high risk patients with AF.

" ROCKET AF
Relevant populations for effect after
discontinuation/interruptions

" Relative Risks of Major Events
Rivaroxaban vs. Warfarin

=l'_:.r-"".?‘

Stroke + Embolism
(n=14,171)

Hemorrhagic
Stroke (n=14,171)

Major Bleeding
(n=14,236)

A
~
o

Age (years)
v
3

0 05 10 15 20 o 05 1.0 15 20 [ 05 10 15 20
Rivaroxaban Warfarin  Rivaroxaban Warfarin  Rivaroxaban Warfarin
better better better better better better

HR: 0.47 (0.25, 0.88)
HR: 0.70 (0.39, 1.26)
P=0.3651

HR: 0.95 (0.76, 1.19)
HR: 0.80 (0.63, 1.02)
P=0.3131

HR: 0.96 (0.78, 1.19)
HR: 1.11 (0.92, 1.34)
P=0.3357

How about the Discontinuation?

Results: Discontinuations

=

Overall Rivaroxaban Warfarin

Patients who took at least 1

dose of study drug 14,143 7061 7082

593 (402, 809) 590 (398, 806) 595 (408, 811)

Median treatment exposure
(days)

Temporary interruptions (%) 8245 (58) 3734 (53) 4511 (64)

Early permanent

discontinuation (%) 4895 (35)

2470 (35) 2425 (34)

Completion of the study (%)* 9239 (65) 4578 (65) 4652 (66)

*Without an investigator suspected primary endpoint, death, or early permanent discontinuation.

" Duke Clinical Research Institute



#Stroke or non-CNS embolism

after any interruption or discontinuation

Event Rate (per 100 pt yrs)

Rivaroxaban  Warfarin  HR (95% Cl)  P-value

1 1
Rivaroxaban  \warfarin
better R

_____:,,.#' Conclusions

In AF patients temporarily interrupting or permanently
discontinuing anticoagulation, the risk or stroke or non-CNS
embolism is high and similar with rivaroxaban or warfarin.

An increased risk of stroke and non-CNS embolism was
observed in rivaroxaban- compared with warfarin-treated
patients undergoing transition to open label therapy after
the end of study:

Warfarin VKA

Rivaroxaban VKA

Clinical Quiz (2)

Which one of the following is NOT a guiding principle
for quality in large clinical trial design management

Ensure the Right Patient (those meeting criteria) are
enrolled

Ensure Randomization Occurs
Ensure Blinding is held
Ensure All sites randomize at least one patient

5 Ensure that endpoints are captures and patients are
followed until the end of the study

LI i L MEE W BT

e " Cumulative proportion of subjects with INR 22
who completed the study

A

Warfarin i 81.3

Rivaroxaban

Caatmnal et Praapanian sadab ] i
4 H E B R i

5 5 14 m =
[ouer 2l el e - vl T bl

Safety/Days 3 to 30 after the last dose

___.-r"'*ﬁ Clinical Implications

The risk of thrombotic events is significant when
anticoagulation is stopped (temporary or permanently)

Careful consideration should be given to anticoagulation
coverage in patients with moderate to high risk AF

After the end of study transition to warfarin, an
increased risk of stroke was observed for patients
transitioned from rivaroxaban versus warfarin

These findings argue for continued anticoagulation coverage if

patients are transitioned from one anticoagulant to another
(rivaroxaban to warfarin in ROCKET AF)

Clinical Quiz (2)

Which one of the following is NOT a guiding principle
for quality in large clinical trial design management

Ensure the Right Patient (those meeting criteria) are
enrolled

Ensure Randomization Occurs
Ensure Blinding is held

5 Ensure that endpoints are captures and patients are
followed until the end of the study

All of the above are guiding principles except #4. It would be
nice to have all sites enroll but does not invalidate a trial if

not. Few trials accomplish this
L 4 LEGEGA BT T
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Clinical Quiz (3)

Which one of the following caused the unbalance in
clinical events after discontinuation in ROCKET AF?

Differential treatment with unfractionated heparin

Differential follow up (different follow up periods for
the two groups)

3 Transition from blinded study drug to open lable

study drug — where warfarin was still used but
rivaroxaban was not possible open label

Differential (uneven or unbalanced) capture of
events in the two treatment arms

Clinical Quiz (3)

= Which one of the following caused the unbalance in

clinical events after discontinuation in ROCKET AF?
Differential treatment with unfractionated heparin

Differential follow up (different follow up periods for
the two groups)

3 Transition from blinded study drug to open label

study drug — where warfarin was still used but
rivaroxaban was not possible open label

Differential (uneven or unbalanced) capture of
events in the two treatment arms

Transition from blinded study to open label study with one arm
changing and the other study arm staying on same drug

Wy o Py B | ol Bl e - P B ol el

Clinical Quiz (4) Clinical Quiz (4)
m The term “double-dummy” in trials like ROCKET AF

m The term “double-dummy” in trials like ROCKET AF refers to the following:

refers to the following:
9 The need for patients to take two different therapies

(one active and one placebo) due to either
differences in dosing schedule or in order manage
one therapy differently than another (dose
adjustment)

2 The type of blinding that includes the CEC

3 The type of study where for a short period of time
some patients only get placebo

The need for patients to take two different therapies
(one active and one placebo) due to either
differences in dosing schedule or in order manage
one therapy differently than another (dose
adjustment)

2 The type of blinding that includes the CEC

3 The type of study where for a short period of time
some patients only get placebo

Double dummy refers to two different

therapies (two bottles for each patient)

W T G By 1 PRy W T G Ry e Y

Systems Integration: Operational Efficiencies

m Randomization : Upload IVR data into InForm on a regular basis, i.e.,
minutes to hours

Site Management Data: Import site user demographic data
SAE: Incorporate SAE reporting into InForm

SDV Tracking: Incorporate targeting/tracking of patients/forms source
verified

CEC: Incorporate adjudication triggers, tracking and results into
InForm

Data Status Reports: By patient, site, country, overall

Outcome: Enhanced Data Quality via Data Surveillance by providing
feedback to sites, CRAs, Study Operations and Clinical Leadership
to deliver a Quality dataset.

LI i L MEE W BT

" Duke Clinical Research Institute
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The Role for Registries

Adrian F. Hernandez, MD, MHS
Associate Professor of Medicine
Duke University Medical Center

Director of Outcomes Research
Duke Clinical Research Institute
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Cycle of Discovery and Adoption

Clinical
Evidence

Concept

Guidelines

out Clinical
utcomes Registries \

Measurement
+ Feedback

Decision Support
+ Ql Initiatives

R et al. JACC 2002;40:1895-901

Health Services and Outcomes Research

W—
COUPAREHIF

R poe
=

i

Atrial fibrillation

A npris

Adapted from Califf RM, Peterson ED
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Our Mission:
Health Services and Outcomes Research

To lead and advance innovative health
services research that improves the quality,
value, and outcomes of patient-centered care.

What we do

Outcomes research Drug and device safety

Quality improvement Health economics

Implementation science Health policy

Comparative effectiveness Methods development
research

Patient-reported outcomes
Medical decision making

Decision modeling
Cluster randomized trials

Pharmacoepidemiology
Empirical bioethics

Question 1

registry not address?
Is a drug definitively better than standard of
care (efficacy)?
. Are we doing the right things? (evidence)
. Are we doing the right things right?
(application)
. Are our patients better off for it?

T
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Roles for Clinical Registries

Identify the Challenges: Translating Evidence to Routine Practice

Define epidemiology and temporal trends in .
community-based practice g Community

Disease presentation

Risk factors Clinical
Prognostication Trials
Treatment and utilization patterns

Patient outcomes

Disease Severity —

Registries A Tool to Improve Question 2
Quality of Care

‘Degree to which health care services increase
the likelihood of desired health outcomes and Can a registry improve quality of care?
are consistent with current professional

” Yes, data from a registry can be used to inform
knowledge T

healthcare providers on best care

No, registry data is limited to patient

Are we doing the right things? (evidence) information only

Are we doing the right things right? (application)
Are our patients better off for it? (outcomes)

—

_ How To Improve Feedback Driven Improvements in
Provider Led QI Works vs P4P Evidence Based Care Over Time

Participation in provider-led quality improvement (Ql) =2
efforts can improve CV care!
NRMI, CRUSADE Clinical
AHA GWTG Copcoet Trials
ACC-NCDR
Means to Achieve better care
Motivated local champions

Timely, valued feedback o ll’_:o\:ider Led .
Simple tools Outcomes uality Improvement

Standard orders, CPOE
Pt-MD contract Performance
Chart documentation - ezt 60%
Collaborative Teams Q Q Q2 0
Measurement 0 03 w“

w
o

N
(]

N
o

Guidelines

-
5]

Composite Adherence Rates
-
o

Rate of Excess Dosing

(3]

Q4 2005 Q12006 Q22006

1 Acute M Discharge
N s Chnirl Pl ieettrste Mehta RH, et al AHJ 2007 Alexander K, et al AHA 2007

e e
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ACS Clinical Trials vs Real World Patients

CRUSADE
(n = 180,842)

69 + 14

SYNERGY
(n = 9975)

67 + 11

PURSUIT CURE

(n=9461)  (n=12,562)
Mean age =+ SD (yrs) 63 *+ 11 63 + 12
Female sex (%) 36 39 34

Variable

Prior MI (%) 32
Prior CHF (%) 11

Prior PCI (%) 13
-Prior-CABG-(%)------------ 12

NEJM 1998;339:436-43
NEJM 2001;345:494-502
JAMA 2004:292:45-54

N Sl " Wondr . M . bl CRUSADE 2006
o e ———

CRUSADE Bleeding Risks -
Transfusion by Age

17.9

c
=
[
=
=~
2]
c
&
=
(4]
]
14
B

<65 yrs 65-75 yrs >75yrs
% Non-CABG . Overall

Yang X, etal.J.

—

15 Year Trends in Ml care and Outcomes:
Results from NRMI

70
60
50
40
30
20
)

0
1990

—— Medical therapy

% Adherence

1993 1996 1999 2002 2005

- a1 Wb Vw8 Pl il Peterson E et al, AHJ 2009

e e
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CRUSADE vs. ACS Clinical Trials:
Early Mortality Rates

In-hospital
mortality rate

4.9%

7-day mortality rate
1.8% 1.9%

r

PRISM-PLUS?
(n=1,915)

CRUSADE
(n=180,842)

SYNERGY?
(n=9,975)

PURSUIT!
(n=9,461)

1.The PURSUIT Trial Investigators. N Engl J Med 1998
2.The PRISM-PLUS Study Investigators.

N Engl J Med 1998

3. The Synergy Study JAMA 2004

CRUSADE cumuiative data through 6/30/2006

The IOM Definition of
Quality Care

Timely: Rapid diagnosis and treatment
Effective: with right drugs / procedures
Safe: at the right dose and / or done right
Equitable: in all eligible pts

Patient centered: But considering the risks and
benefits and desires of the individual patient

Cost-effective: avoiding over-treatment

— —

Use of EBM among US Hospitals
430 US hospitals

Acute Discharge

M Leading Centers 100% 1 94% o
82% 81%
6%  68% .
%
4%
%%

ACE*

95t
ot
8% 8% .

Lagging Centers
0 0
65%
50%

6P llblla B

Aspirin  BetaBlockers  Heparin ASA B Blocker Clopidogrel

_ By 1 B dori Drmrrm 1 8 Foad Lol Peterson JAMA 2006
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L

% In-Hosp Mortality
O = N W A~ OO N

o ——

1 Low-Risk ¥ Moderate-Risk * High-Risk

— —

GET

W THE

595 6.31

Association Between Hospital
Guidelines Adherence and Mortality
5.16 506

e 4.63
1 1 4.16 415
Every 10% T in guidelines adherence — 1

10% { in mortality (OR=0.90, 95% Cl: 0.84-0.97)

<=25% 25 -50% 50 - 75%

Hospital Composite Quality Quartiles

>=75%

™ Adjusted ™ Unadjusted
Peterson et al, JAMA 2006;295:1863-1912

Paradoxical Acute and Discharge
Care Patterns: CRUSADE

00
L
80
1
60
El
L]
k|
2
10

0

Heparin GP2bi3a  Cath<d48hrs ASA

BBlocker  Clopidogrel Statin

1 Low-Risk ¥ Moderate-Risk * High-Risk

Roe M et al Arch Intern Med 2005;165:1870-6

Disparities in
Care
Sex and Racial Differences in the Use of

Implantable Cardioverter-Defibrillators Among
Patients Hospitalized With Heart Failure

Adrian F. Herrmades, MO, MEHS

Contant v .

cerilater CT)
U or

primic <’ oo 1
Olsjoctiws. T sccamrm sace ared racial chffaramces i e wes of|CT tharapy.
Dasign, Satting, snd Butiants tmavatord aruls of 13034 pabards mins-

tucd wth b o 30 or lems ard che-

Hear Fakarm quably-emp s prograrm. Pakenis wars traked betwssn laruery
0 e et 2 4 17 ket i
i [

i plke bor T tharapy, 4613 (32 4K hud - D thorse

HF patients receive an ICD.
OR for ICD (relative to White Males)
Black Male: 0.73
White Female: 0.62
Black Fema 0.54

Hernandez AF et al. JAMA 2007;298:1525-1532
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Variability in Care By Primary
Treating MD Specialty

¥ Cardiologist Other MD

ASA<24 BB < 24 Clopid<24 GPllb-llla Cath <48

Roe MT et al Circulation 2007 :116:1153-1161
= e

Interventional Care Trends in
Early Cath Use by Risk Status

—&—Low Risk
Mod Risk
—a— High Risk

Tricoci et al, Am J Cardiol 2006;98:1172-1176.

Disparities in Care:
Impact of Insurance on Treatment

Medicaid HMO/Private Adj. OR (95%CI)*

Aspirin 90 94 0.78 (0.68, 0.90)
Beta-Blocker 76 81 0.86 (0.77, 0.95)
Clopidogrel 39 49 0.89 (0.82, 0.97)
Gp llb-llla 36 49 0.84 (0.76, 0.94)

* Comparison adjusted for gender, race, comorbidity, cardiac markers, insurance
status, hospital features, and clustering effects

_ - _— Calvin JE Annals Int Med 2006
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Timely Care: STEMI - Door to Balloon and Door to Needle Times:
Cumulative 12 Month Data

100%
80%
60%
40%
20%

[
DTB <=90 min - DTN <= 30 min - All
Transfer In

DTB <=90 min -
Non-Transfer In

ACTION Registry-GWTG DATA: January 1,2009 — December 31, 2009

DTB = 15t Door to Balloon for Primary PCI
DTN = Door to Needle for Lytics

Question 3

A registry can be used for comparative
effectiveness or safety evaluations of ‘real-
world’ treatments?

A. Yes

=3 \[o}

Comparative Effectiveness: Early GP llb-llla

Inhibitor:
Results from Clinical Trials, NRMI, and CRUSADE

95% CI Odds Ratio

L [ 0.91 (0.81,1.03)
NRMI NSTE MI?
(N=60,770) 0.88 (0.79, 0.97)
CRUSADE Overall —| 0.93 (0.83, 1.05)

|

6 RCTs ACS'
(n=31,402)

(n=56,087)
0.88 (0.77, 1.00)

CRUSADE NSTEMI
(n=37,433)
|

T T T T T T T T .
05 EarlyGPllb-lla 10 No Early GP lib-lla 20
inhibitor better inhibitor better

1. Boersma et al. Lancet. 2002;359:189.
2. Peterson et al. J Am Coll Cardiol. 2003;42:45.
3. Hoekstra et al. Acad Emerg Med 2005;12:431-438
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Improving Trends in DTB < 90 min
by Transfer Status

a0y 84% 87%
. o
00 T2% %

64% 64%

% Reaching Goal

17% 20% 21%

14%
9%

Q4 08

(373 59%, 7%

- - ]

Q207 Q307 Q407 Q108 Q208 Q308
ED Presentation ™ Transferred

Q107

Non-transfer patients represent 67% of primary PCI population

Roles for Clinical Registries

Comparative Effectiveness and Safety Evaluation:

Comparative Effectiveness Research
Compare competing treatment options

Support Post market Safety evaluation:
Off-label uses and outcomes
Track late treatment outcomes (beyond trials)
Drug-drug and drug-device interactions

— —

Identifying Safety Concerns
DES vs BMS Debates

Clopidogre| Uise and Long-term
Clinical Dutcomes After Drag-Eluting
Stent Implantation

Conclusions: The early discontinuation of clopidogrel in patients
with DES was associated with increased risk for bad outcomes.

JAMA. 2007:297:159-168




Duke Database: 6-Month Landmark

Analysis
Adjusted Cumulative Mortality Rates

Percent Cumulative Incidence Rate

18 24
Months
-Eisenstein et al. JAMA 2006

I Sl | Tenkd iz B bsaibrna
L yr—— —

Comparative Effectiveness: LMHW VS UF
Heparin

0.78 (0.70, 0.86)
— Registry'

0.96 (0.87
afath Y 0 SYNERGY2

0.81 (0.76, 0.87)

— Registry'

Any RBC 1.04)(0.83 1.30)
1 =

SYNERGY?

| | | |
J.s ‘ LMJIH beiter I 0 ‘ l‘JFH biner T E
(Reference)

1. Tricoci P et al: JACC 2006 in press
2. SYNERGY INVESTIGATORS JAMA ;2004:45-54

Failure to Individualize Care: Weight and Dosing

Unfractionated Heparin Bolus by Weight in Kg

Bolus dose rate (U/Kg)

T T 1
<50 50-59 60-69 70-79 8089 90-9% 100-109 10-119 =120

Body Weight (kg)

Melloni, Circulation 2007; Am Heart J 2008

86% taking clopidogrel
at 1-month

% Excessive Dose

— —

- Beer § okl Prwmeras e Fesad-lnalln

(I S S

189 POBA| 946 BMS 500 DES
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Continuity of Care
Early Clopidogrel Discontinuation of
within 30 Days After DES

2498 patients enrolled in PREMIER|

Predictors of Early Stopping
1521 patients « Older
underwent PCI | * Less Educated

* Poorer
* Less D/C Med Instructions

l

14% NOT taking clopidogrel
at 1-month

Mortality increased nearly
10X Spertus JA Circ 2006:113: 280

Safe Care? Errors of Commission

Excessive Antithrombotic Dosing
64.5

16.5
12.5 12.5

LMW Heparin UF Heparin GP lib/llla
<65yrs ¥ 65-75yrs ' >75yrs

Alexander KA, et al. JAMA 2005;294:3108-3116

Safety Matters!
Major Bleeding Risks with Excess

Excess ngc%!nrr%gnded

1.09 (0.99, 1.26)
UF Heparin ( )

LMWH 1.40 (1.12, 1.75)

GP lIb/llla inhibitor 1.38 (1.12, 1.70)

One Excessive Agent 1.42 (1.16, 1.73)

Both Excessive 2.02 (1.51, 2.69)

Adjusted* Odds of Major Bleeding
*Adjusted for age, sex, SBP, CHF, renal insufficiency

Alexander KA, JAMA 2005
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Firs? Rulg of Reg?stries: No Johnny-come-lately to Registries
Partnering with the Right Partner!

“Chronic diseases can be studied, but
not by the methods of the past. If one

DCRI Mission wishes to create useful data ...
computer technology must be

« ] ! exploited.”
To develop and share & — Eugene Stead, MD

knowledge that improves the
care of patients around the
world through innovative
clinical research”

Led to the concept of “computerized
textbook of medicine”

Formed foundation of the Duke
Databank for CV Diseases

Spurred a generation of clinical and
quantitative researchers

P St Tenk d sz B, saibrna
L r—— —

DCRI Registry Operations Registry Project Team

Matrix Organizational Structure

A Editorial
Functional Groups: Support
provide services to project teams,
managed i

Follow-up
Services

dual
reporting Site

structure [VELEEENN .
Physician
Leadershi

Sponsor

t
Project- - Leadership Contracts and
Statistical Payments

Oriented Analysis

Teams { Project B

managed

by Project Database
Leaders Project C Programming and R
\ Programming
Management

User-friendly Web-based Data Submission Outcomes Registry Research: Our PhllOSOphy
Dynamic approach to evaluating “real world” care
Health policy application
Continuous Quality Improvement
Feedback to sites
Patient education
Scientific Research
Disparities in care
Process of care and associated outcomes
Proven success:
Elevate analytic methodology
Risk models development
Hierarchical ‘mixed’” modeling for site effects
Maximize registry scope
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Potential Roles of Registries in the
Development and Implementation of Evidence

Disease Characterization & Surveillance
Community-based event rates

Clinical and comparative ‘Effectiveness’
Real world look at therapy’ s benefits, risks and costs

Quality Measurement
Is community adopting and implementing evidence-based
care?
Quality Improvement
Use measurement to stimulate practice change
Track impact of changes in health policy

Identify the unmet needs...
Defining the ‘denominator’

Pharmaceutical Partnerships

CRUSADE: ACS Hospitalizations
Partners Millennium, Schering Plough, BMS, Sanofi
500+ hospitals, 200,000 ACS patients

MAINTAIN: Post ACS Longitudinal Study
Partners: Merck- Schering, BMS/Sanofi
40 hospitals, 1500 patients

AVAIL: Post Stroke Longitudinal Study
AHA GWTG, BMS
100 hospitals, 3000 patients

PREVAIL: Pre-Diabetes Longitudinal Study
Tethys Bioscience
40 centers, 3,000 patients

ORBIT: Atrial Fibrillation Longitudinal Study
Ortho-McNeil
400 centers, 10,000 patients (initial)

TRANSLATE ACS: ACS Longitudinal Study
Lilly
400 centers, 15,000 patients

Who Sponsors DCRI Registry Research?

Government Agencies
National Institutes of Health (NIH)

Agency for Healthcare Research and Quality
(AHRQ)

Food and Drug Administration (FDA)
Professional Societies
AHA, ACC, STS

Private Industry
Pharmaceutical companies
Biotechnology companies
Medical device companies

96
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Professional Society CV Clinical Registries

Society of Thoracic Surgery*: 900+ centers
Coronary artery bypass surgery
Valve surgery
Congenital heart surgery
Thoracic surgery

National Cardiovascular Data Registry*: 1600+ Hospitals
Cath/Percutaneous coronary intervention
Implantable cardiac defibrillators (ICD)
Acute coronary syndromes (ACS)
Carotid stenting
Ambulatory CV disease (launching)
AHA-Get With The Guideline Program*: 1500+ hospitals
Coronary artery disease (CAD)
Heart failure
Stroke
Ambulatory module (launching)

*DCRI serves as Data Analytic Center

P St Tenk d sz B, saibrna
L r—— —

Other Clinical Registries Coordinated at DCRI

Washington State PCI/CABG Registry

SABG: Staph A registry

ICE: International Collaboration on Endocarditis
CATCH: Heparin Induced Thrombocytopenia Registry
SCVIR: Uterine Artery Embolism Registry
Longitudinal Initiatives

CMS Linkages

Long-term follow-up for subset of GWTG-Stroke (AVAIL) and
CRUSADE (MAINTAIN) patients

Potential Roles of Registries in the
Development and Implementation of Evidence

Disease Characterization & Surveillance
Community-based event rates

Clinical and comparative ‘Effectiveness’
Real world look at therapy’ s benefits, risks and costs

Quality Measurement

Is co'r?’nmunity adopting and implementing evidence-based
care?

Quality Improvement
Use measurement to stimulate practice change
Track impact of changes in health policy

Identify the unmet needs...
Defining the ‘denominator’
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Question 4 Collaborative Community Care
Provider

Will registries be used to directly interact with Rty
patients? Kiosks

A Yes Kiosks
+ andfor
8. No Pharmacist

| Patient Coach

Website
Employer

Kiosks

Health Services Research and Outcomes Publication Impact
Publications

8
]
L]
-
b
-
L
L |

High Impact: NEJM, JAMA, Annals
CV Impact: Circulation, JACC

Expanding Capacity and Use of Clinical Registries Conclusions:

:Iinical Cross sectional Studies
Eg:Styj . :
Registries have a major role:

C:;;':;s ———————— |ongitudinal Evaluations Evaluating healthcare organization and delivery
o Quality of care

f t Bridging the gap between clinical trials and the
G

Clinical " —
Registry marker Longitudinal ™S RS Discovery real-world
Samples Outcomes
E e Safety surveillance
Clinical Longitudinal _ Improving patient-centered outcomes
Registry Outcomes —* CER-Safety Surveillance
+ Device Info

Clinical Device/Drug Longitudinal
Outcomes Practical Clinical Trials

97 9
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Questions?

Some Examples...

Thank you

Data Quality Assurance Follow-up Strategy

Site Data Collection Training entails....
Virtual Meetings - webinars, teleconferences

Multimedia training modules .
FAQs, newsletters Site-conducted: Cr ~tralized:

Site training o “entral personnel training

Data Edit Checks Y
Patient return visit Centralpd@ne/Web-based
0. YW-Up

Data Quality Feedback Site paymgteicC ondurifelow P Folltgw-up

Ce -2l payment for FU

Iterative process Site communEollow-up
iitral IRB

Highly automated Site monitorin

Record-specific and aggregate views Annual site Inc . c..cwal
Data QA

On-site QA audits
Do-able but costly, not recommended

Follow-up Alternatives Endpoint Collection/Validation
“Bottom Line: COST”

Endpoints collectible without face-face visit ocardial infarc
Minimize loss to follow-up Three potential approaches:
Patient-reported outcomes il
Obtain medical records with clinical event

adjudication
Obtain billing data — ICD9 codes

Advantages of centralized follow-up?
Consistent data collection
Eases site burden
Short-term study more appealing to sites Validation
Reduces site management/monitoring activities Limited adjudication of early events

Coordinating center already contacting patients to Annual “check-in” with sites for verification of
conduct health outcomes interview hospitalization

98 10



Follow-up and EQOL

Integrated with main study follow-up plan
Patient interviews at 6 month intervals
Experienced Follow-up Services Group
Duke Databank for Cardiovascular Disease
- > 30 years of routine patient contact after cath/revasc
Long-term follow-up for many global trials
- Follow-up rates >90%
Health Economics/QOL Group
Centralized data collection
Experts in EQOL methodologies
— randomized sampling for QOL study population

Data Linkage Across
Platforms

single data entry
web-based

N o

Inpatient data

NCDR data
elements

elements

ACC -NCDR
Databases

DCRI Medicare Data Warehouse

Claim year

Claim source 1991 1994 1999

Inpatient 100% SAFs
Outpatient
Physician 5%, SAFs
Durable medical

Home health

Hospice

Skilled nursing

Prescription

Part D Files
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Clinical Trials:
Personalized And Targeted Ql

Registry SITES

STANDARD QI FEEDBACK Individualized GAP Analysis

Top V?;NQuaIity or Safety Targets
Targeted Data Reports

| Educational Modules and QI Tools

EVALUATION
Composite Metrics of Quality and Safety
Benchmarks Achieved
Surveys assessing implementation and usability

Registry + Longitudinal Follow-up through Medicare

Hospitalized Medicare
beneficiary Death
2@ !
b |\ J 2
Potential endpoints
Mortality
Readmission

Procedure

Adverse events (based on coded diagnoses and
procedures)

Specialized Medicare Cohorts

100% AF Ablation
100% CRT-D

100% Macular degeneration

Medicare data warehouse:
>78 billion records in
>3.8 TB of storage

1



Patient Access: Heart Failure and VADs

Outcomes Research

Comparative Economics &

Quality of Effectiveness Patient

Care & Reported
Safety Outcomes

100

Hammill B et al
Jun; 157(6):995-1000.

2013/02/06
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Best Practice in Conducting and
Reporting Clinical Studies using
Large Databases

International Symposium, Tokyo, Japan

2/6/2013

Outline

* Databases

* What is the best practice and what is
needed?

* What can you do using databases?

» Conducting database studies

— Important concepts in conducting clinical
studies

* Reporting (very briefly)
* Summary

Databases

* Electronic health record data

» Administrative data (claims data)
* Registries

 Cohort study data

Computerization of Health-care
Related Records

» Records for billing purposes were
standardized/computerized
—1970’s in pharmacoepidemiology and health
service research
» Computerization of health information
(e.g., as a form of EHR) is rapidly
developing and being used

Administrative Databases

» Claims databases or health care utilization
databases’

+ Examples in North America
— Medicaid
— Medicare + State Pharmacy Assistance Programs or Part D
— Commercial insurance companies
« United Health
* Blue Cross Blue Shield
— Canadian Provincial claims data
+ Ontario
* Quebec
« British Columbia
« Saskatchewan

Electronic Health Record (EHR)
Database

* Examples
— Single provider
- DEDUCE (Duke)
* RPRD (Brigham and Women'’s Hospital)
— Multiple providers

« Geisinger Clinic Electronic Health Records- 41
Clinics covering ~3 million patients

— EHR combined with administrative data
« Kaiser Permanente
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Registries- Examples
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Better Data

Administrative data * Unique Encrypted

Unique Encrypted Facilty Identier
Member Identifier = Procedures (CPT-
* Prescribing 4, revenue codes, = Unique Encrypted
Physician 1ED-9) Member identifier
* Drug Dispensed = Diagnosis (ICD-9- * Income
* Unique Encrypted (NDC) CM, DRG) * Net Worth
Member Identifier * Quantity and * Admission and * Education
= Plan te Dispensed Discharge Dates * Uriae Encrypled * Race & Ethnicity
= Gender - Dmg Strength « Date and Place of Member Idenifier Life Stage

- Age * Days Supply Service = Lab Test Name = Life Style
» Dates of Eligibilty * Dollar Amounts * Dollar Amounts * Result Indicators

Healthcare Database

Ty

2) A portion of the NCDR ICD registry
including identifers, reason for
admission, prior heart failure
hospitalization, QRS duration,
Creatinine, B-type natriuretic peptide,
and systolic blood pressure

'-.‘:-E i i Hiacl Coow

3) CMS ICD registry with
identifiers

4) ACC-NCDR variables added

to CMS ICD registry >
15) M sends Medicare files (100%
6) BWH DECIDE Center receives | | Denominator & MedPAR) to BWH
Medicare Files (STAGE 1) | DEGIDE Center

7) Partial \lnkage
information: SSN

8) CMS receives parial linkage
information (STAGE 2)

DECIDE Center

1) Dataset of entire study cohort
(65+) and linkage information*

1

1" 9) Extract Medicare Part A, 8, and

1 D files using partial linkage
“HF/MI Registry: Clinical Registry 1
from Ouiéa#(& DECIDE Center for ]
1

| Gh-Database using
heart faildfé &fidiyocardial 1
L

information
9
9

Medicare files apdhfinkage information

infarction

Linkage without Unique Identifiers
* |Is unique personal identifiers necessary for
linkage?
— SSN, Medicare ID etc
» Hospitalization records can be linked using
multiple non-unique identifiers
— Demographic: date of birth, gender
— Service information: admission date,
discharge date, diagnosis, procedure,
provider information
» Key is to use a good combination of variables
that makes a record unique

Validity of Different Linkage Rules When
Patient Unique Identifiers Are Not
Available

Linkage Rules #of 1-1 PPV
linkage

R1: Gender, DOB, Adm. Date,
Provider ID
R3: Gender, DOB, Adm.
Date, Provider State
R4: Gender, DOB, Adm. Date 5 0 100 0

Gold-Standard:
SSN, Provider ID, Adm. Date

136,117

135,537 89 91 93

136,511 ref ref ref

Information has to be put
together and interpreted in a
meaningful way
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Anticipated Challenges in Database
Studies

» Common problems with databases
—Inaccurate data (information bias)
—Missing data
—Not all important data components may

be available in databases to control
confounding or selection bias

10/15/2011 Setoguchi $ e e

The Evidence Pyramid

Snsteimatis Frvien o
iyl % [orft - midly i

Quiz 1

» The best evidence come from which of the following
types of studies?
— Systematic reviews and meta-analyses
— Randomized controlled studies
— Prospective cohort studies
— Observational cohort studies using databases

— Observational case-control studies using
databases

— Case reports

Best Evidence Come From?

* The best evidence is usually found in
clinically relevant research that has
been conducted using sound
methodology. (Sackett D, 2002)

* The forms of studies providing best
evidence depends on the nature and
types of questions

Study Design Choices

Observational
Studies
Cohort Study
Case-Control Study
Case-Cohort Study
Case Cross Over Study

Large Simple or
Pragmatic Trial
selected study Randomized ; usual
population, unusual setting of care; non-
settings selected study
population

Explanatory RCT
‘Gold standard’;

Effectiveness

- Does it work in the ‘real world’?

Best Practice in Conducting Clinical
Studies = Conduct Valid Studies




Best Practice in Conducting Clinical
Studies = Conduct Valid Studies

* Knowledge/skills
— About databases
— About clinical questions and background
— Study design (understanding and writing protocol)
— Bias (selection, confounding, misclassification)

— Statistical analysis (descriptive statistics,
multivariate analysis, propensity score-based
methods, instrumental variable analysis,
hierarchical modeling)

e Team work

But It is also

* A powerful tool

» Epidemiologic methods can provide
approaches and frameworks for valid
observational studies including
database studies

Epidemiology is NOT ONLY All
about...

» Measuring incidence and prevalence of
diseases

» Understanding disease risk factors

* Prevention of diseases

» Treatment safety or effectiveness

2/6/2013

Epidemiology as A Tool

* Everyone needs a tool to make sense of
data

» Epidemiology provide tools and
frameworks to deal with and interpret the
information
— So as other disciplines (Health services

research, Biostatistics, Econometrics etc)

— Emphasis on design, measurements, and
control of biases

Types of Database Studies

* Disease burden

* Health services research
* Qutcome research

* Rick factor studies

* Pharmaco- and device- epidemiology
(drug and device safety and
effectiveness)

* Comparative effectiveness research

Examples of Studies Using
Large Databases
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Disease Burden
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Repeated hospitalizations predict mortality i rhe
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Timely Assessment

Compeirison of Cardiovascular Outcomes
in Elberly Paticnts With Diabeies Whe Init
Rosiglitazone v= Pioglitazone Therapy

° msamror W2

o

gy o) N gy I Cir P B Lm0 Smnd 0 s e, T WP

iherapy with ihele study drug: durie uow peron-

wility ot ronlgTissase o may |==mu= lhx.ﬁuk

eveats, whe
arisk. We com-

nd

pared pa-
Hents Inltiating plogltazone v rosiglltazone therapy.

Mothods We ppscmbled an inception cohert of Medi-
care beaeficlaries older than &5 years with state-
spansared prescription drag benefin who had disberes
emellitus and initiated trestmentwith mslglitazone or plo-
glitazone between January 1, 2000, and Desember 31,
2003, The study outcomes Included all-cauze mortality,
mryocardlal infarction, stroke, and hospltaliration for con-
gestie heart fallare.

B 6] putients selectsd, 5039

gression models revealed 1% greater mortalily among
‘patients who Laitisted therapy with majglisons som-

pared with ploglitazone (9% confidence Interval, -
1&%: Use of msglltmu wis also assoclated -uh s

-
d:ne: I.nkl\‘lL 19-26%). Mo differences betwees E: i
driggs were faund in their rates of myocardial infarction
ar stroke.

Comulvsionn Our findings from 2 lniz pepulation-
based cohort of US sentors are compatible with an in-
creased risk of all-cavse mortality and congestive heart
faibare in patients initiating therpy with rosiglitazone
compared with similar pasients TeiSating therapy with

Enentwish pi 4.7 with Mast
basellne charactertstics were slmllar between the groaps.
As preferred bn drug safety research, we censared pa-
dents at 50 days after

Limitatians of this stedy Inchode residual
confounding dwe to its nonrandomired nature.

Arch Intern Med 2008168021 ).2368-2375
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Policy Evaluation
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Utility of Database Studies in
Hospital Setting

Hospital management and Quality of Care

coe
-

Rakich, Longest, and Darr, 1992

Useful Concepts

Types of Epidemiologic Studies

» Descriptive

—Describe ‘what, who, when, where, and
how’

* Analytic
—Understand ‘why’ (causal inference)

—Formulate clear hypotheses as well as
causal statements

Epidemiology Study Designs

Epidemiologic
Study Designs

Experimental

I
Non-
Case Report Experimental or

Observational

Case-control
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Best Practice =
Conduct No Bias Studies

* Maximize the validity= minimize
systematic errors (bias)

| Total Error |

[
Systematlc Error=Bias Random Error

S

Selection Bias Information Bias Confoundmg Bias

- Admission
- Participation
- Notoriety

- Prevalence

- Differential
. Recall
- Non-differential

Morride ICPE 2006 modified

Precision (random error) vs.
Validity (bias)

Valid but not precise

Precise but not valid

s

Invalid and imprecise
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Valid and precise

Internal Validity

* The validity of the inferences drawn for the
study subjects

* How can we get the answer from an
analysis wrong (bias or distortion in the
results)?
— Information bias or error
— Confounding (case mix)
— Selection bias or error

‘The devil is in the details...

SIS

"I THINK YOU SHOULD BE
MORE EXPLICIT HERE IN STEP TWQ"

Bias (Systematic Errors)

Inaccurate Information =
Information Bias

109

Quiz 2

* You are interested in assessing geographic
distribution in the use of implantable cardioverter

defibrillators in elderly (>65 y.o.) patients with heart
failure.

« Assume you have a national database for health care
utilization data. (e.g., NDB).

» However, you think that heart failure diagnosis in the
database is inaccurate and you think the diagnoses
for HF will be present who actually do not have
clinical heart failure. (e.g., rule out diagnosis).




Quiz 2

» Using this data, are your estimates for ICD utilization in
patients with HF would be inaccurate (biased)? If so, in
what way?

— My estimates will be accurate and very closer to the
true rate!

— My data will likely overestimate the true rate of ICD
use

— My data will likely underestimate the true rate of ICD
use

— Who knows!

2/6/2013

Calculating Rate of ICD Use in
Elderly HF Patients

Identify patients who are over 65 of age
Identify and count a subset with diagnosis
of HF
Count the number of ICDs in a specified
period in the above population
Calculate the rate of ICD use
# of ICDs
# of elderly HF Patients

Relative Risk > or < 1
Risk Difference > or <0
Means A Treatment is Effective or Safe?

-Selection bias
*Information bias
-Confounding bias

no no
Chance? ===p Bias? ===pCause?

1 yes 1 yes

No causal relationship

Information Bias in Safety or
Effectiveness Estimates

* Measurement error or classification error
on
— Exposure status
— Outcome status
— Confounding
can cause bias on the effect estimate

Quiz 3

* Now, you are interested in assessing the
effectiveness of ICDs in the elderly HF patients in
preventing sudden cardiac death

* Assume that you now have additional information
through a linkage of NDB to registries of HF and
ICDs and can identify the study population
accurately.

* However, you are worried that you cannot accurately
identify sudden cardiac death in the linked database.

110

Expressing ‘Accuracy’ of
Information
* 100% Sensitivity and 100% Specificity
— Perfectly accurate
* 100% Sensitivity and 50% Specificity

— Capture all true events but also capture 50%
of true non-events as events

* 30% Sensitivity and 100% Specificity
— Only capture 30% of true events as events but

all true non-events are captured as non-
events

10
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Numerical Examples of Bias Due to Non-
differential Outcome Misclassification

Question: Do ICDs prevent sudden cardiac death in
elderly HF patients?

Cohort Study: We followed 10,000 HF patients who
received ICDs and 10,000 similar patients who did not
and assessed the occurrence of new sudden cardiac
death.

Implantable Defibrillators (ICDs)

Exposed Unexposed
SCD 80 40 120
No SCD 9920 9960 19880
10000 10000 20000

Non—differential Outcome Misclassification Bias

No outcome misclassification

ICDs
Yes No
a Yes 80 40 120
S No 9920 9960 19880
10000 10000 20000

Risk Ratio =80/10000 / 40/10000 =2

Non-differential Outcome Misclassification Bias
No outcome misclassification

SCD
Yes No
w Yes 80 40 120
a No 9920 9960 19880
S 10000 10000 20000
Risk Ratio =80/10000 / 40/10000
100% sensitivity and 50% specificity for outco definition
Exposed Unexposed
Yes 5040 5020 10060
No 4960 4980 9940
10000 10000 20000

Risk Ratio =5040/10000 / 5020/10000

Non-differential Outcome Misclassification Bias
No outcome misclassification
Point 1
Non-differential misclassification of outcomes

generally cause bias toward the null (direction
of the bias is expected toward the null)

Risk Ratio =80/10000 / 40/10000 @
100% sensitivity and 50% specificity for outco definition

Exposed Unexposed
Yes 5040 5020 10060
No 4960 4980 9940
10000 10000 20000

Risk Ratio =5040/10000 / 5020/10000

Non-differential Outcome Misclassification Bias

No misclassification (100% specificity and 100% sensitivity)

Point 2
Incomplete sensitivity in outcome definition does
not cause bias in risk ratio if specificity is 100%

50% sensitivity and 100% specificity

o Exposed Unexposed
Sves 40 20 60

£ No 9960 9980 19940
(o]

3 10000 10000 20000
Risk ratio =40/10000 / 20/10000

You don’t have information in your
databases that might distort the
association between a therapy and
outcome (Confouding)

111
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Confounding Bias

The quantitative association between
exposure and outcome is distorted by
a third factor with the following
characteristics
1. Is a risk factor for the outcome of interest
2. Is a predictor of the exposure of interest

3. Is not an intermediate factor on the causal
pathway between exposure and outcome

Confounding Bias- ‘Famous’
Triangle in Epidemiology

N
/

I

A Real World Example

o —

A Real World Example

Confounding by Indication

Confounding by Severity in Assessing
Effectiveness of ACEls in Patients with
Hypertension

!
|

112
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Dream Database Study
— No confounding

FSRHABUED, ,

TR
2

Dream Observational Study

» Time Machine Observational Study
— No confounding as the treated and non-
treated are the same people
* Randomized trials
— Randomization (if appropriately
operationalized) assures the balance in the

baseline characteristics between the treated
and non-treated patients

Reality in Database Studies

* No Time Machine
— We cannot observe the same population with and
without exposure
* RCT (to compare two groups randomly
assigned to exposure) is possible
— Similar in characteristics on average as a result of
randomization
» However, RCT cannot answer every possible
question on drug safety or effectiveness
— Scarce resources
— Ethical concerns
— Limitations by design (selective population etc)

Combating Confounding

in Observational Studies
Confounders

Measured Unmeasured
Confounders Confounders
Design ysi u d,
but measurable
“Restriction  -Standar izati in y
“Matching -Stratification o oo
*Multivariate “Ext. *Cross-over *Instrumental
regression adjustment .Choice of variable ?
Propensity : comparison
gl P
SCOeS structural . group
Models +Propensity (active
score comparison)
calibration

Schneeweiss PDS 2006, modified by Setoguchi

113

Information Bias in Confounding

Variables

« Adjustment with a binary non-differentially misclassified
confounder reduces the bias and produces a partially
adjusted effect estimate that falls between the crude and
true effect — Residual confounding

1985

Greenland and Robins, AJE

— “Residual confounding” decreases with increasing sensitivity and
specificity of the misclassified confounder

— Additional assumption — Effect of the confounder on the outcome
is in the same direction among the treated and the untreated (ie,
there is no qualitative interaction between the treatment and the
confounder)

— Assumption of no qualitative interaction between treatment and
confounder will likely hold in most applications in epidemiology

* Polytomous confounding
— Conflicting studies

Savitz and Baron, AJE 1986

Ogburn and VanderWeele, Epidemiology 2012

Fung and Howe, Int J Epi 1984
Brenner, J Clin Epi 1993

13



Quiz 4

*  Which of the following is likely to help in controlling for
confounding and obtaining valid estimates in your study assessing
the effectiveness of a therapy in real world patients using
databases?

— Understanding of the clinical question and what factors affect
the treatment and the outcome of interests

— Understanding on the data including how information is
collected and the content and quality of the information your
databases

— Considerations on collecting additional information or
potentially linking your database to others to gain information
on potential confounders

— Considerations on the design in identifying appropriate study
population and restriction of patients as needed

— Employ statistical technique to control for confounding
(propensity score, multivariate modeling etc)

— Sensitivity analyses

— All of the above

2/6/2013

Cannot find right patients in
your databases (Selection
bias)

What is Selection Bias?

* Definition
Distortions that result from
procedures used to select subjects
and from factors that influence study
participation’ ( Modern Epidemiology)

Potential Sources of Selection Bias

 Participant selection procedure, e.g.,
exposure affects case ascertainment
(“detection bias”)

« Differential participation due to death
(‘selective survival’ ), iliness, migration,
or refusal ( ‘nonresponse bias’)

* Loss to follow-up / attrition / missing data

Cohort studies — start of follow-up

Exposure based cohorts — incident or prevalent user ?
time ———
01.01.1998

}————————— prevalentuser
{3 Prevalentuser

—H3 new user
3 new user
—
Study period

Cohort studies — hazard function

Deep venous thrombosis

Cancer

Hazard (instantenous risk)

time ——

114
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Cohort studies — hazard function for an adverse event

Incident user
of Drug A

Hazard

Start of followup ——
=> RR > 1 (correct)
No Drug A

Hazard

Cohort studies — hazard function

Prevalent user
of Drug A

Start of followup ——
=> RR ="~ 1 (Bias!)
No Drug A
Also known as:
* Healthy survivor bias
* Depletion of susceptible

Hazard

Cohort studies — start of follow-up

Exposure based cohorts —incident or prevalent user ?

time ———

time 01.01.1998

 — —

—
—J

prevalent user

CO{C T 3T  prevalentuser
o —
o

incident user

incident user

Previous Use Study period
* Prefer incident user over prevalent user

« If pure new user design is infeasible, at least consider sensitivity analyses
among new users

Importance of New User Design

* All exposed persons should be new
users or initiators

—RCT is an experimental new user
design

—Follow-up starts after initiation

Reporting

* Follow good examples in well regarded
journals

— They are usually very well written although
they may not be free from bias

» Follow guidelines
— http://www.strobe-statement.org/

Summary

» Best practice of database research require
— Databases!

— Framework and tools to avoid bias and
produce valid results

— Knowledge in statistics and skills to analyze
data

Need educational opportunities for clinical
research

» Best practice of reporting database studies
— Follow good examples and guidelines

115
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Statistical Methods to Address Confounding
in Healthcare Database Research

M. Alan Brookhart, Ph.D.
Department of Epidemiology,
UNC Gillings School of Global Public Health
University of North Carolina at Chapel Hill

[ " e
Wl | Giiives senoor of
GLOBAL PUBLIC HEALTH

Learning Objectives

» To understand some basic features of two very
different statistical approaches to confounding
control

— Propensity score adjustment
— Instrumental variable analysis

Motivating Example:
Observational Study of Non-steroidal Anti-
Inflammatory Drugs
and Gl bleeding risk in an elderly population

» Compare risk of Gl outcomes in elderly between
— Non-selective NSAIDs
— COX-2 selective NSAIDs

* In RCTs, coxibs were found to be slightly less
likely to cause Gl problems

» What is the benefit of Coxibs in a real world
patient population?

New User Cohort Study

» Population: Medicare beneficiaries in 1 US state
» Cohort of new users of COX-2 inhibitors or non-
selective NSAIDs between Jan. 1, 1999 and

Jul. 31, 2002
—Yielded N=49,919

» Captured a variety of covariate from the medical
and pharmacy claims

» Do not have measures of laboratory or clinical
variables

» Outcome was defined as a hospitalization for
peptic ulcer disease or Gl bleeding during
follow-up (60-days)

Characteristics of Cohort

Variable Coxib NS NSAID
Female Gender 86% 81%
Age > 75 75% 65%
Charlson Score>1 76% 1%
History of Hospitalization 31% 26%
History of Warfarin Use 13% 7%
History of Peptic Ulcer Disease 4% 2%
History of GI Bleeding 2% 1%
Concomitant Gl drug use 5% 4%
History GI drug use 27% 20%
History of Rheumatoid Arthritis 5% 3%
History of Osteoarthritis 49% 33%

Confounding by Indication

Confounders
(Gl risk factors)
Cc
X Y
Treatment Outcome
(NSAID choice) (Gl bleed)

Notation: X=treatment (0,1), C=vector
of confounders, and Y=outcome




Controlling Remaining Confounding with
Statistical Models

Confounders
(Gl risk factors)
Propensity Score and C
IPTW Methods .

S

Treatment Outcome
(NSAID choice) (Gl bleed)

Notation: X=treatment (0,1), C=vector
of confounders, and Y=outcome

Multivariable Outcome Models]

Propensity Score

Propensity score is the probability of receiving
treatment (X) given confounders (C)

PS = Pr(X=1|C)

Propensity scores summarize information
about confounding in a single score.

Propensity scores are almost always unknown
and must be estimated.

Propensity Score Theory

If all confounders are measured and model for
treatment is correct,

Treatment assignment does not depend on the
confounders given the PS.

Among people with the same propensity score,
treatment is effectively randomized.

Hypothetical Distribution of Propensity Scones
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Inverse Probability of Treatment Weighting
(IPTW)

» Each subject weighted by the inverse of the
probability that they received their observed
treatment

* Inverse probability of treatment (IPTW) estimator

— Fit a standard regression, but weight by
1/PS(X), in treated patients
1/(1- PS(X)), in untreated patients

Inverse Probability of Treatment Weighting

(IPTW)

Fit a standard regression, of the outcome on
treatment, but weight with IPTW

Or can estimate effects by taking difference in
weighted means of the outcome between the
treated and untreated

1 n n
RD =—~| D VI(X, =wt, = 2V A1-I(X, =D)}wr,
n i=1

i=1

IPTW creates “pseudopopulation” in which
treatment is unrelated to covariates

High Risk Low Risk

original
population

-weighting

Pseudo-
population

No association between NSAID use (X) and GI risk in pseudopopulation

IPTW estimates the average effect of treatment
in the population

+ Similar to what is estimated in randomized trial
» Populations in large databases are often ill-

defined

« If patients with contraindications are treated,

may get hugely up-weighted

» Cause IPTW to give peculiar results
» Other weighting schemes can be used (eg SMR

weighting)

NSAIDs & Gl Bleeds: Results

RR
Statistical Method (95% CI)

1.09

Unadjusted (Crude) (0.91-1.30)
0.96

Multivariable Regression (0.79-1.15)
Inverse Probability of Treatment 0.87

Weighting (0.71, 1.06)
0.83

SMR Weighted Estimator (0.66, 1.03)

Coxib Example: Unmeasured Confounding

* Many Gl risk factors are unmeasured in
health care claims data files

—Tobacco use
—BMI / Obesity
— Alcohol consumption
— Aspirin use
* PS, IPTW methods cannot address this
problem
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Current Area of Active Research:
Automated Approaches to Building Very Large
PS Models

I manss LEfmqn

High-dirmensional Propersity Score Adpstment in Studses
of Treatrmenl Elfects Uhing Health Case Claims Diaka

L bamas 1 lpaea Jafem i G raam Was ks

ad W e Bk

e = i TP EE e

Detailed results of coxib study using hd-PS

Table 3: in covariate adji and relative risk for the tion of selective cox-2 inhibitors|

and Gl complications within 180 days of first medication use.

- Variables Covariate  c-  Outcome
] Numberof  tested prioriti-  statistic _model
£ Covariates included in covariates  perdata Datasource  zation  of PS  Relative
nsity score model adjusted SOUrce ranulai al m  model risk 95% ClI
N=49,653
1 Unadijusted - 1.09 0.91-1.30
2 Age, sex, race, year d=4 081 1.01 0.84-1.21
3+ predefined covars (Tab1) o4, 1214 068 084 078112
4+ empirical covariates G=41=14k200 £=200  3digHICD  Bas.s 069 085 072104
5 +empirical covariates  d=4;/=14;k=500 n=200  3-digitiCD  Biasns  O.T1 088  0.731.08
Bootstrapped 95% Cls:  0.73-1.06
sp Oniy demographics + d=4; k=500  £=200 3igHICD  Biasps  OT1 087 072105

empirical covariates

Schneeweiss et al.
Epidemiology, 2009.

Strengths and Limitations of PS Methods

« |ldentify patients who are always treated/never
treated, for removal from analysis

* Results in estimates with clear interpretation

* When treatment is common, PS models can
support large numbers of covariates

» Require that all confounders are measured and
models are correctly specified!

Instrumental Variable Methods

» Developed and widely used by economists

» Can be used to bound and/or estimate treatment
effects even when confounders are unmeasured

* IV methods depend on the existence of an
instrumental variable (“instrument”)

* An IV is a factor that effectively randomizes
patients into one group or another

Causal Diagram of Structural IV Assumptions

Example: Randomized Controlled Trial with Non-Compliance
Randomization

All risk factors

Instrument for th
Treatment Arm Assignment or the outcome
z yC
Blinding
X Y
Received Outcome

Treatment
Note: Z can be a valid IV under less restrictive conditions

Note 2: Double headed arrow represents association due to direct causal relation
between Z -> C or C <- Z or an assoc. due to a common cause

Intention-to-treat (ITT) Approach

In RCTs with non-compliance, as-treated
can be biased estimate of the effect of
treatment.

ITT estimates the effect of Zon'Y

ITT=Pi[Y =1|Z =1]-Pt[Y =1|Z =0]

In placebo-controlled trials, ITT estimates
tend to be biased towards the null when
there is non-compliance.
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Classic IV estimator is a rescaled ITT estimator

5 PV =11Z=1-PrY =1]Z=0]
YU PX=1|Z=1]-Pr{X =1|Z=0]

Xis received treatment

- Numerator is the intention to treat (ITT) estimate of the risk
difference

« Denominator is estimate of the effect of the instrument on
treatment on the risk difference scale

Interpretation of IV Results

* When treatment effects are heterogeneous, IV
estimator may not be estimating the average
treatment effect

» Under ‘monotonicity,” IV estimates the average
treatment effect in ‘marginal’ patients

» Marginal patients are those whose treatment
status is influenced by the instrumental variable

* In an RCT with non-compliance, IV estimates
the average effect of treatment in the “compliers”

Examples of Instruments Used in Non-
Experimental Settings

« Change in policy, regulation, or guidelines
that create a sharp uptake in use of
treatment

» Distance to specialty care providers

» Variation in medical practice across
regions, hospitals, physicians —
“preference-based”

il ANTELS
— —

Evahmting Short-Term Drug Effects Uking a Pinsddan-
Speciic Prescribing Preferende & an Instrumental Wariable

TRNVEPY ST ARy e S T W SR | F ey p——

* NSAID prescribing is driven strongly by MD
preference (Solomon DH, et. al. 2003)

* Implication: Some patients would be treated with
new drugs by some physicians and with older
drugs by others

« Differences in medication prescribing patterns is
the natural experiment that we exploit

Patient’s Gl Risk

Low Moderate High

$ 8 %

“Marginal Patient”
'u ——— NS NSAID

COXIB COXIB
COX-2 Preferring Physician
% ——— NS NSAID NS NSAID COXIB
Ji]

NS NSAID Preferring Physician

Treatment Treatment = ?

Index Patient’s IV is

g Previous Patient’s Treatment @

Index Patient

Previous Patient
Treated with NSAIDs

Time
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Instrument should be related to treatment

NSAID Current Prescription
Preference (Actual Treatment)
(V) Coxib Non-Selective NSAID
X=1 X=0
Coxib (73%) (27%)
z=1
Non-Selective NSAID (50%) (50%)
z=0

Instrument should be unrelated to observed
patient risk factors

Variable Patients of Coxib Patients of NS
Preferring Docs NSAID Preferring
Docs
Z=1 Z=0
Female Gender 84% 84%
Age > 75 73% 72%
Charlson Score > 1 75% 73%
History of Hospitalization 29% 27%
History of Warfarin Use 12% 10%
History of Peptic Ulcer Disease 3% 3%
History of Gl Bleeding 1% 1%
Concomitant Gl drug use 5% 5%
History Gl drug use (e.g., PPIs) 25% 24%
History of Rheumatoid Arthritis 4% 4%
History of Osteoarthritis 45% 41%

IV estimate of the effect of coxib exposure on
Gl outcome

-0.21%
= = -0.92%
22.8%

E[Y|Z=1]-E[Y|Z=0]

E[X|Z=1]-E[X|Z=0]

95% CI (-1.75, 0.10%)

« Numerator is the intention to treat (ITT) estimate of the risk difference

« Denominator is estimate of the effect of the instrument on treatment
on the risk difference scale

Strengths and Limitations of Instrumental
Variable Methods

* IV may address unobserved confounding

» IV methods are often statistically inefficient

* IV could result in highly biased estimate if
assumptions aren’t met

— Differences in patient case-mix
— Differences in medical practice or case-mix
* IVs are difficult to find

Propensity Score vs Instrumental Variables

» Ultimately we cannot know which method is
correct (each depends on assumptions that are
not testable)

* We must use subject matter information and
good judgment

« If there is little confounding, PS methods are
certainly preferable

« If there is very strong unmeasured confounding
and a good instrumental variable is available, IV
methods may be preferable

* In some examples, PS and IV methods agree.

Thank you
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Quality-Driven Investigator-Initiated
Clinical Research

Reza Rostami, MBA,
CCDM, CQA, CQE, CMQ/OE, CSSBB, RAC

Assistant Director

Quality Assurance/Regulatory Compliance
Duke Clinical Research Institute

Duke University

J| Duke Clinical Research Institute

From Thought Leadership to Clinical Practice

International Symposium on Globalization of Clinical Research and Trial

Tokyo, Feb. 6,2014
Dulke ¢

Academic Research Organization

Academic focus / University based
Collaborative group of investigators (atypical of academic model)
» Provide scientific leadership in the conduct of clinical research
+ Advanced clinical research methodology
+ True patient connection
Clinical research
Research: A systematic evaluation to develop generalizable knowledge
Clinical Research: Research involving human participants
Extensive knowledge of regulatory requirements
High quality of data
Best-in-class statistics and quantitative science
Operational capability
Shared resource (atypical of academic model)
Focus on knowledge dissemination through publications and high impact
presentation venues

Duke <

Topics

An ARO Model
Investigator-Initiated Clinical Trial
Quality Assurance Model

Data Integrity

Principals of GCP

Quality System

Duke ¢ 1

IND:kIlU I DTNI DCCR
uke Duke

Translational Clinical Clinical Translational
Research Institute Research Unit Research Institute Nursing Institute

Biomedical Informatics

Biostatistics

Core Laboratories / Biomarkers

Education and Training

Ethics

Child Health

Discovery Science

Project Leadership

Regulatory Affairs

Site-based Research

L
Pre: | Proof of Concept Appligation in the community

Visionary Leadership

1969 Founding of the Duke Databank for Cardiovascular Diseases
1970s Observational research
1980s Coordination of multi-center clinical trials in cardiology

1990s Extensive experience in coordinating large global multicenter
clinical trials

2000s Therapeutic diversification, clinical trial networks, public-
private partnerships, relationships with professional societies

Duke 7 1

U Duke Clinical Research Institute

Duke Global Health Institute




DCRI Facts DCRI - Global Clinical Research Locations
Founded in 1969 with the development of the Duke
Databank for Cardiovascular Diseases
20+ years of coordinating multi-center trials
More than 1100 employees, including >220 faculty

More than 6,500 publications in peer-reviewed
journals

More than 760 phase | — IV clinical trials, registries,
outcomes, and health economic research projects
in 65 countries

Collaborated with over 5000 investigators
Enrolled more than 1.27 million patients

IV CRENRENE H [T Dulke 1. i i DCRI trials conducted in 64 countries

Sponsor

A person who takes responsibility for
and initiates a clinical investigation . . .
Investigator-Initiated Clinical Trial may be an individual or company,

government agency, academic
institution, private organization, or
other organization . . .

Responsibilities of Sponsor Investigator

= Sponsors are responsible for:
selecting qualified investigators
providing them with the information they need to conduct an

investigation properly An individual who aCtua”y conducts a
ensuring proper monitoring of the investigation(s) Clinical inveStigation (le Under Whose

ensuring that the investigation(s) is conducted in accordance

with the general investigational plan and protocols contained in immediate direction the drug is
the IND

maintaining an effective IND with respect to the investigations adm|n|5tered (0] d|Spensed tO SUbJeCt)-
ensuring that FDA and all participating investigators are

promptly informed of significant new adverse effects or risks

with respect to the drug

Duke < 10 e o (5% 9 Duke < i Mo

" Duke Clinical Research Institute
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Responsibilities of Investigator

= An investigator is responsible for:

ensuring that an investigation is conducted
according to the signed investigator statement,
the investigational plan, and applicable
regulations

protecting the rights, safety, and welfare of
subjects under the investigator's care

control of drugs under investigation

CFR 312.60 General responsibilities of investigators

Dulke ¢

Potential Risks

Sponsorship

Inadequate resources

Lack of planning

False claim based on bad data
Subject safety

Legal issues from non-compliance

Clinical Trials Quality*

The drug development process relies on an unbroken
chain of evidence through processes and data.

Clinical Investigator

* DIA & FDA presentation June
2005, Woodcock, Fendt & Miles

Duke <

Sponsor-Investigator

= Individual who both initiates and conducts an
investigation, and under whose immediate direction
the investigational drug is administered or
dispensed.

21 CFR 312

= Sponsor-investigator has all the responsibilities of
sponsor and investigators

Duke 1.

Quality Assurance Models

Quality Assurance Approach

“Quality in research is comprised of a wide range of elements. Such
elements include a scientifically valid protocol, meaningful informed
consent, appropriate attention to patient safety, complete and accurate
recording of results, proper performance of tests and evaluations, and
appropriate record verification and retention”.

In this way we protect the:
= Patient Safety
= Data Integrity - Data-based decisions drive the medical product
development industry and are essential to protect the public
health.

“Concept Paper: Quality in FDA-Regulated Clinical Research”, FDA (4/07)

Dulke < 1.

U Duke Clinical Research Institute



Quality Assurance Why Quality Assurance?

= Sponsor Violations
. . Clinicians used unapproved product without IND
The SyStemat|C and Independent Sponsor shipped product to sites not named in IND

Failed to monitor progress of study/did not obtain information

examination of all trial-related RomEas
aCtiVitieS and dOCU mentS Failed to report adverse events to FDA under the IND

ctive, FDA CBER, Octol

Dulke ¢ . ' . Duke 1.

Why Quality Assurance? Why Quality Assurance?

= Investigator Violations
Enrolled ineligible subjects
Enrollment exceeded protocol or IRB limit
Did not conduct required evaluations (related to safety assessments)

Violated clnical hold To bring the conduct of the clinical

Submitted false information to the sponsor

Failed to follow protocol requirements research to a State Of CO”trOl from

Inadequate case histories

Discrepancies between source records and CRF both aspects Of Q U a I |ty a nd

Inadequate drug/device accountability records .

Failure to retain records Com p | | a n Ce
Failure to notify the IRB of adverse events

Lack of supporting raw data for CRF entries

Failure to report adverse vents to the sponsor

Data Quality — Paper CRF

Data Integrity

Quality Control and Quality Assurance

Duke < A Rew o 5 9 Duke 7 1.

U Duke Clinical Research Institute
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Data Quality - EDC Practices that Produce “Bad Data”

Dulke ¢ . g Dule

Practices that Produce “Bad Data” Practices that Produce “Bad Data”

P b T
HEWS

Diovan Data Was Fabricated, Say
Japanese Health Minister And
University Officials

ol g b v e e ey ey ey Vs ] B gt 14 1
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How to Increase Quality of Clinical Trials? How to Increase Quality of Clinical Trials?

ERFE &7 EANTES ETARE )
Credibility of clinical trials from the Japanese academia was completely lost, due to the series of
misconduct revealed for the valsartan Llldb A]!huligh futile efforts are being devoted to pursue the

BERT T I FREELEND ibility of relevant and | company th cssentialcse o aich misconduct

15 the lack of rules to ensure the qua and reliability of academ 5, as well as the shortage of

EEv oA MNEEORE fundamental knowledge on clinical nd its methodology. Particularly, credibility of data is not
stipulated in the current clinical study guideline, allowing for the spread of studies with poor quality and/or

malpractice. Under such conditions, we must be aware that the global standard for conducting clinical trials
is ICH-GCP, the compliance with which provides public assurance that the clinical trial data are credible. If
s0, the global reliance will never be restored, unless [CH-GCP is applied to all clinical trials even for
academic purposes. Moreover, quality control and assurance of data are the basic requirements of clinical
science, which are applied to all types of clinical studies. To meet the requirements, the study data should

AR NI T EE ER B
Y R A OEF AN .

Also, to increase transparency, information of the studies must be of

with the industry -vlmu]d be held accountable. In addition, for the proper execution of acade:

a g e o isi r0i iate interference by industry needs to be in place, as well as an cduwuon
system for researchers, These issues need to be promptly addressed, as the for

lobal reliance on clinical trials in the nation, in order to remain in the intense competition of clinical

science and medical technology development.

Fryrmpana e Dy py e grdd e e

Clinical Evaluation 2014 ; 41 :

U Duke Clinical Research Institute
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“No Control” Is Not an Option

Risk-based control model

Dulke ¢

Principles of GCP

Principles of GCP

Duke <

2.4 The available nonclinical and clinical
information on an investigational product should be
adequate to support the proposed clinical trial.

2.5 Clinical trials should be scientifically sound, and
described in a clear, detailed protocol.

2.6 A trial should be conducted in compliance with
the protocol and IRB.

2.7 The medical care given to, and medical
decisions made on behalf of, subjects should
always be the responsibility of a qualified physician.

Why GCP Is Important?

Because:

The rights, safety and well-being of
subjects should be protected

The clinical trial data should be
credible

Duke 1.

Principles of GCP

2.1 Clinical trials should be conducted in
accordance with the ethical principles that have
their origin in the Declaration of Helsinki, and that
are consistent with GCP and the applicable
regulatory requirement(s).

2.2 A trial should be initiated and continued only if
the anticipated benefits justify the risks.

2.3 The rights, safety, and well-being of the trial
subjects are the most important considerations and
should prevail over interests of science and society.

Principles of GCP

2.8 Each individual involved in conducting a trial
should be qualified by education, training, and
experience to perform his or her respective task(s).

2.9 Freely given informed consent should be
obtained from every subject prior to clinical trial
participation.

2.10 All clinical trial information should be recorded,
handled, and stored in a way that allows its
accurate reporting, interpretation, and verification.

Dulke < 1.
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Principles of GCP

= 2.11 The confidentiality of records that could
identify subjects should be protected, respecting
the privacy and confidentiality rules in accordance
with the applicable regulatory requirement(s).

2.12 Investigational products should be .
manufactured, handled, and stored in accordance Qua“ty SyStem
with applicable good manufacturing practice

(GMP). They should be used in accordance with

the approved protocol.

2.13 Systems with procedures that assure the
quality of every aspect of the trial should be
implemented.

Dulke ¢ e [RS] Duke 1.

QA Maturity Model

Quality Systems

A dynamic engine for driving the business

A method to facilitate oversight and control by
management

A method to drive toward continuous improvement

Running a clinical trial or clinical program today is
tantamount to running a small company

As such, it should be run as the best company with
the best quality system to ensure the highest
success of high quality data and regulatory
compliance

Quality System Quality System Documents

Enpireg
Dty Cruancl ——
. R Bcizie

Tt o Limrredey (T ransng) Srarciard Dgmsrating Procedures

ity § Phbpibutery Pl Mliringanraar (R W RO

Dhsakty Sypsiem Oooamand . Chuikty Raoons

Duke < 10 o e e Duke ¢ 1.

U Duke Clinical Research Institute
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Conclusion

= Quality should be built into each step of conducting
a clinical study

Quality Assurance is a necessary function to
ensure patient safety, and integrity of data are
under control

In investigator-initiated clinical study, if data
integrity is compromised, not only will the safety of
patients be jeopardized, but the reputation of the
investigator could also be destroyed

Only quality-driven clinical research can be reliable
and sustainable through time

Dulke ¢ e [RS] Duke 1.

U Duke Clinical Research Institute
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“ Duke Clinical Research Institute
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Soko Setoguchi, MD DrPH, FISPE
Associate Professor
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» Randomized trials vs. observational studies
» Primary data collection vs. database studies USA JAPAN
+ Qualitative vs. quantitative studies + $130 billion dollars (913 + ?? M

» Descriptive vs. etiologic studies

« Small hospital based vs. large population based studies

» Questions related to patients vs. health care policy or
economics

» Multiple disciplines involved: clinical medicine,
pharmacology, epidemiology, biostatistics, medical
informatics, behavioral and social sciences health
services and outcome research, health economics

0O0f&K/L)in 2012 per
year including basic and
clinical research

* Funding sources

— Industry>government>
others

5/22/2014 Setoguchi S

http://www.researchamerica.org/uploads/healthdollar12.pdf
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Patient-Centered Outcome Research
Institute (PCORI)

e With the Patient Protection and Affordable
Care Act, the Patient-Centered Outcomes
Research Institute (PCORI) was established
(March 2010)

* Funding for FYs 2014-2019 averages $650
million(65{& K JL) per year.

 PCORI just announced for >$200 million (20{&
KJL) funding opportunities for Spring 2014
cycle

5/22/2014 Setoguchi S
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Administrative Databases

» Claims databases or health care utilization
databases’

+ Examples in North America
— Medicaid
— Medicare + State Pharmacy Assistance Programs or Part D
— Commercial insurance companies
« United Health
* Blue Cross Blue Shield
— Canadian Provincial claims data
+ Ontario
* Quebec
« British Columbia
« Saskatchewan

5/22/2014 Setoguchi S

T FH /LT (EHR) Database

* Examples
— Single provider
- DEDUCE (Duke)
* RPRD (Brigham and Women'’s Hospital)
— Multiple providers

« Geisinger Clinic Electronic Health Records- 41
Clinics covering ~3 million patients

« Kaiser Permanente
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Implantable Cardioverter Defibrillator (lCD)

Patients in RCT vs. Medicare

SCD-HeFT (n=829) Medicare (n=68,087)

- DT ROBEETEIRICSSRATEDY pedian Age o uea
RIBEN White 7% 88%
+ ICDIE. ERFREABR CIMEREE D H DL '
; T A - Median EF % 24 25
FLEETERAEOFHIHENHE '
EALHENTLNS Systolic BP 118 130
- e R Diabetes 31% 50%
* CMS [F2008FISAT A7 7 DILDF2E Atrial fibrillation 17% 51%
ETTRARED—RFHDADICDOL Pulmonary disease 21% 46%
. - b
J:E’&j:lﬁl\ *j_éht’&'kil' ol Ischemic cause HF 52% 73%
. |CD_50;AEW ERF. [EoFYLAL NYHA | 0 6%
— =l 9 Y
5/22/2014 S;t;guchié 19 NYHA IV 0 5%
3-Year Morality in Medicare vs.
Causes of 7,401 Deaths Trials Patients
Only 10% of all deaths occurred from presumed cardiac causes
in patients living at home -
j "a}
i3 = Medicare
= + SCD-HeFT
i5 MADIT Il
B H non-cardiac deaths ) R ;
IH cardiac deaths 16% is Out of Hospital L
B OOH non-cardiac deaths (OOH) Cardiac Death
OOH death presumed cardiac occuring in residential nursing home ¥
B OOH death presumed cardiac deaths in home support/other 0

OOH death presumed cardiac occuring in independent living settings

! Duke Clinical

reh Institute.

Quiz 1
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W& 2
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b. HERIRETT+O—FoIH N EEHSE
c. BEAPHREEFSLEDELINT B1ERILHE
d. gﬁﬁ?ﬂ?/:.g/ﬁv*@ﬁ577/~ﬂ4 FEHIHL TEHES
1

o

%

z
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Garbage-In Garbage-Out ?7?
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B EA B EC EE L T —
B

KM OEHI=DS
REaL—23VR—XTHSH (RCTD K1
RIRR% B EBTHLY) Mostly OK
3. 34, ERE. h DB RIVTAB OB
TF—5 (RET—%)

N —

 —

1. ERIA RV T S A LD T —4 Partly OK

2. Egﬁtﬁ%ﬁ%l:b?ﬂ%@ﬁﬁ?ﬁ?‘é?
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LU AR
[ lRegistnyama

-Detailed information on the target
device

-Detailed clinical information relevant EE&E“EE{(D" A iﬁ’&?‘ﬂm“
to the target device B0 (BFICTEMNKEDLF
-Probably representative of ?ﬁl:ﬁa L)
populations for large, national
registries

Pros

-No or few follow-up data
-No or limited information on health

IAO0—7vIT—EHES

conditions that is not relevant to the nThd - R
2 target device EH|OEBEEIROFERLS
8 -Data quality depends on the e
resource | . 1 Y
available l*}z @f_’?‘l’ \zﬁﬂw l‘%iﬁﬁ‘
s203Yigsing data Setoguchi ¢ °

BFHNLTICETHEADIFROH

(N=16,599)
ERf Identified by
non-NDC codes
WA -EAF B (no missing)
BE5E (8,411 missing)
%5 HAR Not included

EDFSINILTT—HIR—RDR A%
RART M7

« T—R%EH5

s THAVDEIEIX

c A EDOBEULEREBIET X

« T—ANHE
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» Deterministic or exact record Ilnkage
- 12U EDTyFIHIER (FIZIE, SSNE
gedicare D)WL —HTHLa—FE)Y
%)o
— SSN7% & M Unique Personal identifiers hV A&
—SSNIZAATIRGENBNIL, BEF-Y
r—o12155 . HAWE U TELGLGS
» Probabilistic linkage
- BRDEENHLH—EDHEET—HIHELS
ZHTLa—FEIL T D,
—LPRR) Tl BMTERIERLBH B LEED T,

KBRICIECDITADESIN) L r —DRMNEKLIG
5/22/20146__[ ,I.éb\ = L \ Setoguchi S

HEDIDLGWNEEEHHBAEDLI—F
) — D% LR

Linkage Rules #of 1-1 PPV
linkage

R1: Gender, DOB, Adm. Date,

136,117
Provider ID

R3: Gender, DOB, Adm.
Date, Provider State
R4: Gender, DOB, Adm. Date 5 0 100 0

Gold-Standard:
SSN, Provider ID, Adm. Date

135,537 89 91 93

136,511 ref ref ref
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Q! Duke Clinical Research Institu

Yor—IICBEREOIDART LEREN?

- BERAEODID
— SSN, Medicare ID etc

o ABELI—REHEHDERFFDIDEFE->TIIT
=)

- £FEAA. HH

— ZEFEH ABEA. BEH. AEZE. Fi, HE1PE
Vi12k

— AL, LT—RE 22— [T BAICSELIEHR
FHAEDEESE

! Duke Clinical Research Institu

Quiz 2

o La—RY s —S2Do0TELLEDEEVLERS
a. La—RYb—Ild T —RFHEL., LYLLVEEE
R FAEEIZT B ELALL)
b. LIa—RY2—(Zld, KESHFT, BELIY>
=R — D2 DB
c. La—RKt, BIBIDALIF AL, BV EETEST
BEEIETELL

o
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i
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ERE SRR O FEDRRME

o T—AR—=XIZHITBT/INAADEIE

s ERBEERITMTREDITHAIRENA(TR
—BIEENSTHE
— &R/ (7 A—healthy candidate bias

s TANAF—ICETHERE
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JL—LT—ETOEXKIDRE

NDC Disp_dt Days supply disp?e::sed
62794014501 2-Feb-04 30 30
62794014501  12-Mar-04 30 30
62794014501 7-Apr-04 30 30
62794014501 27-Jul-04 25 25

IL—LT—E3TOEXKIDRE

National Drug Code (NDC) Th
MneTE

* Dosage form

NDC —— Disp_dat DS Qb + Route of administration
description - supply dispensed Acti di tive | dient
igi o \Y nain Ive Ingredien
62794014501 Digittk 504 30 30 clive and inactive ingredients
125mcg Tablet « Manufacture
Digitek Mar
62794014501 125meg Tablet 12-Mar-04 30 30 . Strength
Digitek Anr .
62794014501 125mog Tablet 7-Apr-04 30 30 . Package size and type
62794014501 Digittk 57 04 25 25 * Major drug class
125mcg Tablet
etc....
%9@1‘%%&% = = E%ﬁ*ﬁz%ﬁ@lﬂm
E& BlE
ICD-9 L
Procedure CPT codes Admission Procedure
Date Date
codes
Insertion or
ICD-9 Admission Procedure Implantation or replacement (.)f
Procedure CPT codes permanent pacing
Date Date replacement of .
codes automatic cardioverter-
37.94 33249 25-May-04 25-May-08 cardioverter- deflbrlllatpr 25-May-04 25-May-08
L system with
defibrillator,
transvenous

total system lead(s), single or

dual chamber
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EHRAHEQERBBROIL
— LF—2IZBIBATE
* No information on
— Manufacture
— Model
* Insertion vs. replacement?
» Single vs. dual chamber?

We Currently Lack Essential System to Identify
Devices with Sufficient Accuracy and Details

Unique Device ldentifiers (UDlIs)

* A UDI is a unique numeric or
alphanumeric code
e — adevice identifier (DI), a
! mandatory, fixed portion of a
O == H_d UDI that identifies the labeler
and the specific version or

IEI g i - model of a device

— a production identifier (PI)
. — + FDA released the final rule
- ¥ and will be require for most
medical devices

http://www.fda. IDevices/Ds gulati i JniqueDevi tification/ htm

UDIM TEN X EE IR EFE
[CRETESLIITESD?
1. Will it be recorded in EHR?
2. Will it be recorded in registries?

3. If recorded, will it be complete and
accurate?

How Drugs are Identified in National Registries

Registry | Generic | Brand Quantity Longitudinal? | NDC
name | name
or class

ACC
NIEDDR v No No No No At discharge No
Registry
AHA v No No No No On admission No
GWTG
HF v No  optional No No At discharge No
Registry
h:::(l::R Pre, intra, and
v No No No No post- No
Gant rocedural
Registry P!
Svs
Vascular v No No No No Pre procedural | No
Registry

Missing or Invalid Values in A Device
Registry are More Common for Long
Strings of Digits

ICD Registry
(N=264,918)
UDI has to be machine-read into a hospital data system
And transferred to a registry directly from EHR

Social security number 11,089 (4.3%)

(9 digits)
Provider ID (10 digits) 17,881 (6.7%)
Date of birth 7 (< 0.01%)

Gender 381 (< 0.01%)

BFHNLTICETHEADIFROH

(N=16,599)
B3 Identified by
non-NDC codes
iy a= R = (no missing)
58 (8,411 missing)
% 5 AR Not included
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Quiz 3

o TAR—RIIBITHEEEBROREITOVTELLEDE
BUBSLY,
a. BRTIL, IXTDEFHINTPOL I T, EFEE
DFHFZET—FEEh TLEREN TS,
b. BHEDRTALTIE, IL—LT—HTlE, T52RE.
EFNGEE, HHUERRILEE TEHL,
c. BRTIE, EE#FETIZ. ZdBICHITENDCDLEILHE
EEEIN T FHOFEHELLL
a. Bx
- béc

EREISIHET
EEITRENATR

&<IZ
Confounding by indication
Healthy user bias[Z2UL\T
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ERERTEIcS T, EFERTHELS
NTWBNAFRARTRTEET HRE

*Selection bias
Many Types of Bias Exist | Confounding bias
*Information bias
*Survivor bias

no
Chance? —=p Bias? ==bEffect Immortal person
time bias

1 yes 1 yes etc etc....

Does not reflect effectiveness!

1HHAH BIBRIBIRR X, B ALK
BOLZVEETLHRNAHDEM?

* Study design: T—AR—REF o= ARED
R—NERZE
s BICHREICGDAIREMLNHH2DDNITR
— Patients selected for ICDs have severer HF e.g.,
lower EF, worse NYHA class, etc. (confounding
by indication)
— Patients selected for ICDs are healthier in

general? (healthy user effect— a form of selection
bias or unmeasured confounding)

Confounding by indication

» Do patients receiving ICDs have severer
heart failure?

— ICDs are indicated for HF with low ejection
fraction, <35%

— Compare patients with ICDs vs. no ICDs
before or after applying indication criteria
for primary ICDs (restriction)

« Age > 65, 1 year Medicare eligibility
* EF <35%, no prior cardiac arrest, no other life-
threatening diseases

Confounding by indication
with and without indication
criteria

Without eligibility criteria

ICD=0 ICD=1
(N=535,885) (N=4,990)

Age 70 76
Male 56% 71%
White 76% 75%
Ejection 48% 25%
fraction
Systolic BP 138 127
BNP 524 561




Healthy User Bias

Users of preventive or newly marketed
medications or adherers to medications (e.g.,
statins, hormone replacement therapies)

;oLoel?S likely to die and less frail (Glynn, Epidemiology
eSeek more usual and preventive care (Brookhart
AJE 2007, Setoguchi CPT 2010)

eFollow a healthier life style (Kinjo ICPE Abstract, 2012)
eHave more willingness to live?

eBetter social support?

ICDASKEEE FHEEAR—LA
. (CDe Beapi<?

— Efficacious preventing sudden cardiac deaths
in HF patients

— Do not improve cardiac function
Therefore

+ ICDs should not affect rate of admission to
nursing home or non-traumatic hip fractures

Study Design

Linked
CMS-ICD registry
ACC NCDR ICD registry
Heart failure registry

All Medicare files
2005 - 2009

HF with low (£35%) EF
* With and without ICDs
* 266 years

* Excluded CRT-D recipients

End of follow-up

Outcome
SNF admission

I
Start of Follow-up

ICDEEAT—LABRDOBER?

0.8

Crude HR 0.4 (0.38-0.42)
Multivariable-adj HR 0.5 (0.48-0.55)
__f
Non-ICD group(n=17,853) } ICD group had 50% lower
ICD group(n=11,573)

risk of NH admission
after adjusting for ‘measure
patient characteristics

Discharge from ICD 12/31/2009 2 3 4
ot HF admission Death
v . Jisch ¢ index hasnitalizati
ICDs EXRE BT
10 4
09 «
08 | =
Crude HR 0.5 (0.4-0.6) -

07 4 Multivariable-adj HR 0.6 (0.5-0.9)

0.6 |
Non-ICD group(n=17,853)

05 |
04 |
03

02 |
ICD group(n=11,573)
01 4
0.0 4 + i +
0 1 2 3 4

Year since discharge of index hosnitalization

TR — DR R EEE
STELCEES 517
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Potential Effect of Provider on Qutcomes

for Medical Devices

e Operating Physician
— Demographics

— Specialty

— Training

— Time since graduation

— Familiarity with procedure/device

¢ Intervention Setting: Hospital

— Hospital type

— Teaching affiliation

— Location

— Familiarity with procedure/device P

SEEARKIBEMT Carotid
endarterectomy (CEA)

BEENARR Tk Carotid
artery stenting (CAS)

Provider Experience in RCTs

Real-World vs. RCTs CAS Patients

RCT Physician Experience Hospital experience
SAPPHIRE, CEA: low complication ~ Not mentioned
2004 rates (median 30 Medicare SAPPHIRE  ICSS CREST
CEA/year) N=33,108 N=159 N=828 N=1262
CAS: low complication 30-Day Mortality Risk ~ 1.9% 0.6% 1.3% 0.7%
rates (median 264 CAS)
ICSS, 2010 Low complication rates Not mentioned Mean Age +/- SD 76 +/-6 73+/-8 70+/-9 69 +/-9
for CAS/CEA % Men 60 67 70 64
CREST, 2010 CEA:>12 CEA/year+  CEA: 2 50 CEA/year + low elilVEClien=ion o EL 2 Eo
low complication rates  complication rates % Dyslipidemia 89 79 61 83
% Diabetes Mellitus 56 25 16 31
CAS: low complication ~ CAS: Not mentioned % Prior CABG 23 43 13 20
rates
(~30 CAS)
69 70
. . Figure 3: 30-Day Mortality Risk by Past-Year and
Figure 1: Distribution of Past-Year CAS : . i
. Annualized Physician CAS Experience
Volume Among Physicians (N=2,815) 35 -
3000 - Mean +/- SD: 12.5 +/- 14.8 SAPPHIRE 3 p-value for trend: <0.0001
Median: 7 -value for trend: <0.0001
2500 IQR: 3-17 /\ _ .
Range: 0-114 / 9 25
22000 CREST <
[7]
g‘1500 1 2
= © 15 -
1000 T
= 1
Past-Year Vol Annualized Vol
o ‘ I‘lIl|“llll‘llllu.u..u....... 05 Past-YearVolume Annualized Volume
0 5 10 15 20 25 30 35 40 45 >=50
Number of Past-Year CAS Procedures 0 -
m CAS Volume 0 1-4 >33
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Proportion of CAS Procedures in HRRs
Performed in Hospitals with <20 Past-Year CAS
(2007 —2008)

i o
e
T

HRR = Hospital Referral Regions

73
From the Dartmouth atlas of health care
R /

http://www.dartmouthatlas.org/datalregion

Proportion of CEA Procedures in HRRs
Performed in Hospitals with <20 Past-Year CEA
(2007 — 2008)

== ey
L]
| R
IR

B
i 1=
Lt

HRR = Hospital Referral Regions
From the Dartmouth atlas of health care
http://www. darimouthatias.org/datalregion’

4

CEALCASTIZTAaNA S —DHRENE
J.NLDLEBNRET HEEEHEE
RIBEFELTRET HNEN?

* Failure to evaluate account
experience in CER of CAS vs. CEA
may result in
— Residual confounding
— Treatment effect heterogeneity

* Do you agree?

75

2DONFEROTOAONAMT—DEE
DEUNMEIZHEMN?
RIS ERIONRETES BB S0
TSATUREESERT B ? EEIEIEE
i

« ESEOIMNET AMDEMIZED

76

Quiz 3

s TAR—RHRTERBBOREMEOHR LTI I
ERTRENAFTRIZDVWTELVWEDERUVE S,
a. X1 FX
b. FEHR/NNA TR (FIZEEER/NN1 TX)
c. E#/1TFX
d. Immortal person time bias
e. YPINLIN—/VTFX
- BZ
~- AT

FED

s RCTAVLDIETURADF Yy TEIBH B8,
EEEIROF@EIZ. KIBET—EIX—N
FRShTWS

s IREFEX, T—ER—ADF R ER AEIEMRE
L. —II2kdT—3RED A REE 0,
NATREEZE LGNS, EERFBITMOHE
FITOBENHD
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Globalization of E —
Clinical Research and

Trials e 1n,
2015/ Feb/24 10:00~12:30

Open 9:30 * Free Admission

Tetsumon Hall (14F, Experimental Research Bldg.,
Faculty of Medicine, the University of Tokyo)

10:00-10:20 Evaluation of E-learning (UMIN) for training on clinical research and trial
Dr. Daisuke Koide, R.Ph.,HIM,Ph.D. (Associ. Prof, the Univ. of Tokyo Hospital)

10:20-11:00 Global Investigator Training Efficiency based on PharmaTrain’s CLIC Concept
Dr. Ingrid Klingmann, MD, PhD (President, PharmaTrain Federation )

11:00-11:40 Enhancing Investigator Training Through Blended Learning Methodology
Prof. Jean-Marie Boeynaems MD, PhD (Director, Erasme academic Hospital)

11:40-12:00 Launching ICT in education from the Clinical Research Support Center
Dr.Akiko Kishi Svensson, MD,Ph.D (Assist. Prof. the Univ. of Tokyo Hospital)

12:00-12:30 Discussion

Registration

Send the following information to crtp-secretary@umin.ac.jp (No later than Feb.20)
Name, Organization, Phone number, Email address.

Note: Simultaneous interpretation will be available. Please understand that this symposium will be recorded by a video camera and used for
e-learning. We make sure that the audience will not be recorded.
Sponsored by Grant projects of the ministry of Health, labor and welfare in Japan (leaders are Dr. Koide (Univ. of Tokyo)
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Figgure 1, The nmber of elinical triaks.
and comesponding number of study
wites for all industny=sponsored 1k
regestered in the US trial registry
initiated batwnon January 2006 10
June 2008 and between puly 2008 and
Ducember 2010, respoctivaly, Values
taken from Table 1,

Shortage of Investigators in the USA

Less New Investigators
registered for more new Studies
AllU.S. INDs

~ 87% of physicians are not involved
in clinical trials

38% attribute lack of opportunity

as the main reason

32% feel that the time

commitment is too much

3503 82337230 38300 3786,

34818 36.083

38% of investigators only conduct 1
trial

15 — 20% of investigators do not
recruit any patients

Overall number of investigators
decreasing
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Pl THake

Improving investigators training
by blended learning methodology

Jean-Marie Boeynaems

D B
Erasme

The need to improve clinical investigators
training : multiple initiatives
* Importance and diversity of e learning

PHARMATRAIN eCLIC and other e
learning tools

Optimal design of e learning
A timely topic : MOOCs

The need to improve clinical
investigators training : multiple
initiatives

Multiple initiatives and documents

» Statement of clinical investigator competence,
APPI Consensus Statement, Monitor, August
2011: 79-82

» CSIS (July 2013): 44 strategic measures to
enhance health industries in France ... including
setting up training sessions on clinical research
for healthcare professionals

» CLIC initiative of the IMI (Innovative Medicines
Initiative) project PharmaTrain

* TransCelerate BIOPHARMA

* OECD-WHO working group on « Global core
competencies for clinical trials »

IMI PharmaTrain

» IMI (Innovative Medicines Initiative) : a public-private
partnership between EU Commissision and EFPIA
companies to foster medicines development in Europe.

* PharmaTrain was one project focused on training in
Medicines Development Sciences/Pharmaceutical
Medicine.

* Goal : developing and implementing common standards in
order to improve quality.

» Also creation of new tools, especially e-learning modules.

* The IMI project has ended in 2014 and PharmaTrain is
now a permanent not-for-profit organisation.

http://journal.frontiersin.org/Journal/10.3389/fphar.2013.00112/abstract
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Importance and diversity of e
learning

Advantages of e learning as
compared to face-to-face

* Pure e learning :
— No need to travel : ! travel budget cuts in the
biopharma industry.
— No schedule constraint : during the week-end
at home...
* Blended learning :

— Students visit an introductory e module before
the face-to-face session — less theory and
more case studies/ interactions.

» E learning is obviously ideal for busy people like
clinical investigators!

Different types of e learning

* From e books and self-learning to virtual
classes

* Some e learning courses can be started at
any time, wheras others take place
according to a defined schedule

» Various degrees of interaction (self-
assessments, learning activities, role of
instructors, discussion forum)

« Different degrees of blending with face-to-
face sessions

PHARMATRAIN eCLIC and
other e learning tools

E learning in PharmaTrain

» Objective : development of « blended learning ».

» Basic concept : students visit an introductory e
module before the face-to-face session — less
theory and more case studies/ interactions.

» Collaboration between :

— Pharma companies who provided internal resources
(UCB, Pfizer, Amgen...)

— E learning producers (Hibernia College, ScienceMedia,

HSeT Foundation).

PharmaTrain e library (1)

9 modules on the drug development process
¢ Introduction to drug development

¢ How to get it right — The scientific basis of
formulating dose-response

* Introduction to ethical issues in clinical
research

 Introduction to Good Clinical practice

 Introduction to the registration of medicinal
products

¢ Introduction to health economics

* Full development of a monoclonal antibody

¢ Parkinson’s disease

» Asthma and COPD
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PharmaTrain e library (ll)

* A course for clinical investigators and their
teams : CLIC

* The PharmaTrain e library is accessible
following free of charge registration at :
www.pharmatrain.eu

E http://clic.bio-med.ch/cms/Default.aspx

CLIC versus other e learning
courses for clinical investigators

Several courses are available. They differ

inter alia by their length :

» Brookwood academy : == 2.5 hours

» Zenosis : = 3 hours

» CITI Program (University of Miami) : 4-6 hours
* Online GCP (Infonetica) : = 6 hours

» eCLIC (HSeT, PharmaTrain) : 16 hours and
more

Optimal design of e learning

Design of e learning courses

* The emerging format combines :
— Slide summarising the content
— Voice recording providing additional details
and explanations
— Possibility to print a transcript of the voice
recording.

» Surveys among students show that they
differ in their preferences : looking at the
screen or listening to a podcast or printing
and reading a paper transcript.

Issues in the design of e learning
courses

Ease of navigation through a module
Images and figures: true added value?
Interactivity tools : drag and drop...
Importance of videos of the lecturer?
IT technical requirements
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Diversity of e learning

 Entirely online or « blended » learning

» Available at any time or according to a defined
time schedule
« Different preferences of students :
screen/podcast/printed version
» Best format :
— Big slide summarising the message
— Easy navigation from one slide to the other
— Voice recording + transcript
— No continuous video of the lecturer
— Animations, drag and drop...

* Questionable value of online test for certification

A timely topic : MOOCs

MOOC
Massive open online course
Coursera: start-up funded by venture capital,
wide range of courses
Udacity: start-up, focus on computer sciences

Edx: not-for-profit MOOC created by Harvard
and MIT

Khan Academy: not-for-profit, centered on
mathematics and science

MOOC operation

» 4-6 weeks course (high dropout rate!)

* Lecturer, videos, online MCQ, essay with
peer assessment, forums

* Agreement on an honour code ...

* Certification issue : if the assessments are
entirely online, how are you sure that it is

the registered person who has really
answered?

MOOQOC future for medicines
development sciences

« MOOC are free, whereas the online M.Sc.
Pharmaceutical Medicine from Hibernia College
costs 18.900 €!

* The business model of MOOC:s is not yet well
defined :

— Free courses but charge for the certificate
— Use by industry for CPD
— Google model

* Currently very few modules in relation to

medicines development!
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Conclusions

» Worldwide concern that the training of
clinical investigators must be improved.

» E learning is ideal for busy people like
clinical investigators.

* Nevertheless a face-to-face component is
required : blended learning.
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