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I FH R BN B E EB' R H B &
The CREDO-Kyoto Investigators

BMITHEAECBSVWTERSPEOIET SV ALANLOEWVHREIES N THY, &KRAE~OER - RO
BERICEY DB EEBEERSITONE I E 6%, CREDO-Kyoto i XFUOVERMITHEEEDS KR
LIZARUTHY, ChhoBOLIBIEF AP EBATEXPTRLIEBERIEVWEEIS O S,
2000~2002 ££(C CREDO-Kyoto ICESR I/ 9877 2D 5 b4 L3 ETRIBBEELE TS 6,327 4
(PCI/CABG=3,877/2,450) &R &L . PRERBEIE 35 FT, PCAD D 5 8% INTAZINAFT
boEREhE TONXCD T RAOTERTIE, #BECE PCITERICE WF—FEESXIV9B5%E
FEXRE : 1.37 [1.15~1.63], p<0.01), DEEES PCITEH o7 (1.82 [1.34~2.47], p<0.01). E¥zErh
[E PCI TH Lo (075 [0.59~0.96], »=0.02). & 5 EuroSCORE ICL WU EEEZU X VEBIMEL on-
pump & off-pump CABG OB EE B L&A, BUXVE (X7 0~3%), wUXIH B3~6%) T
BEEDOLD-D, BURITE (26%) T3 on-pump THREHRREEESEL, > (1.80 [1.07~3.02],
»=0.03). LALETICBALTRYRVICrPhETELZEDEL . ERELTETRIFEEETD
BETIE CABG B PCIICLHLTRBHFRICBRATVAIENRENA, £HEICNMU RV BEORKESR
EEIZ VT off-pump CABG OFRMEFRENA. BONESEE 42815 1 16-22 (2013)
¥—7—NK :PCIL, CABG, #7H>7

Evidence-Based Optimal Myocardial Revascularization : Perspective from the CREDO-Kyoto
Registry
Akira Marui®?, Hitoshi Okabayashi®, Tatsuhiko Komiya®, Ryuzo Sakata' and The CREDO-Kyoto
Investigators (Department of Cardiovascular Surgery?, and Department of Cardiovascular Medicine?,
Kyoto University Graduate School of Medicine, Kyoto, Japan, Department of Cardiovascular Surgery,
Iwate Medical University School of Medicine®, Morioka, Japan, and Department of Cardiovascular
Surgery, Kurashiki Central Hospital?, Kurashiki, Japan)
Although there have been several studies that compared the efficacy of percutaneous coronary
intervention (PCI) and coronary artery bypass grafting (CABG), the impact of off-pump CABG
(OPCAB) has not been well elucidated. Among the 9,877 patients undergoing first myocardial
revascularization enrolled in the CREDO-Kyoto Registry (a registry of firsttime PCI using bare-metal
stents and CABG patients in Japan), 6,327 patients with multivessel and/or left main disease were
enrolled in the present study (PCI 3,877/CABG 2,450). Median follow-up was 3.5 years. Propensity-
score-adjusted all-cause mortality after PCI was higher than that of CABG (hazard ratio [95%
confidence interval] : 1.37 [1.15-1.63], p<C0.01) . The incidence of stroke was lower after PCI than that
after CABG (0.75 [0.59-0.96], p=0.02). The predicted risk of operative mortality (PROM) of each
patient of on-pump/off-pump CABG was calculated by the logistic EuroSCORE. Patients were divided
into tertiles based on their PROM. The hazard ratio of the incidence of stroke in on-pump CABG
compared with offpump CABG in the high-risk tertile was 1.80 ([1.07-3.02], p=0.03). The adjusted
overall mortality was not significantly different between the two procedures even in the high-risk tertile
(1.44 [0.98-2.11], p=0.06) . In patients with multivessel and/or left main disease, CABG was associated
with better survival outcomes than PCI using bare-metal stents. Off-pump CABG as opposed to on-pump
CABG is associated with short-and long-term benefits in stroke prevention in patients with higher risk as
evaluated by the EuroSCORE. No survival benefit of OPCAB was shown, regardless of preoperative risk
level. Jpn. ]J. Cardiovasc. Surg. 42:16-22 (2013)

Keywords : PCI, CABG, off-pump

% 42 AEADENENHSZ SR MESESEE 2 RHRR SRR RIR IR R v 4 —
2012 47 H 2 H&fF, 2012 %8 H 28 HERH PR EACE ORI A B

Correspondmg author : Akira Marui R b IR B R L S A

URUER R S AR R IR S 22 R ol L

T 606-8507 HUHE i A HTIX HBFERE) | EN] 54

102



HFF RES DT Y ACED < Bl m T R

U &I

ML A, R L O R RS S T B AR B Y e B R R R Al
(PCD) &f@IlR/ S 7S 2907 (CABG) D IBHUMAED LA
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AKBTRIEF AL NLOEEEIR N TH D, K
SRAE 4 O FRAT - JuERORRER IR D 25 iR EEER BT Hh
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~~~~~ -77, CABG ICH#MI 5 &, (KRR - HRAED
.4 By & LT offpump CABG (OPCAB) 3% K L T
WABH, BIED T & A{LEGEE (RCT) Tid conven-
tional on-pump CABG (CCAB) & D40 0 ilig»
%<, OPCAB OHFMMUNHAMEL - Tk, 20720
OPCABOEREIZHAMIZEZZTHIEEEHL &L, &
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CABG IZ%3 % OPCAB D E| & 3K E T 20% Hit: Th
D, U2 &5 high volume Jigh % i< L 1Z & A E DN
BIES% LT U T TE 5, ZHIEERINTE BIFEOME
BB B0, K, RITIIET 60% itk s OPCAB TIT
DRTOB I EREST KIEOF— 456 XD RBRIIC
OPCAB DA FilE Ol v e & Hbh 5.

Coronary Revascularization Demonstrating Outcome
Study in Kyoto (CREDO-Kyoto) * i [l 30 Jii 5% o> %) [l i
MTHREZEDL VA MY THY, ThrbBohsxy
FUARBBEATEIAHTREEBEELGVEFEZ N
3. % Z Thhhhid CREDO-Kyoto D7 — & figt#f % 1T
VW, O R ETHE LMT) HEICH TS PCLE
CABG (CCAB, OPCAB) O i # i ## @ L, @ Euro-
SCORE TD Y A 7 [i§kE{kiz & 5 CCAB ¥ L U OPCAB @
TR AR D HI & 1T - 7.

2857540 HREFAEF LMT HREICHT S
PCI & CABG Mg

MR EFE
2000~2002 47~ CREDO-Kyoto (Cohort I) IZE#&h
729877 DD B EM /I LMTHRZEAH T 5 6,327 %

Table 1 Baseline characteristics

PCI

CCAB OPCAB

(n=3,877) (n=1,381) (n=1,069) p-Value

Age (years) 68.3+10.0 66.3+9.3 68.61+9.4 <0.01
Male gender 2,704 70% 1,000 2% 757 71% 0.17
Body mass index (%) 23.7£3.3 23.5+3.2 23.6+3.2 0.02
Number of diseased vessels 2.36+0.53 2.58+0.73 2.55%0.74 <0.01

2-vessel disease 2,351 61% 305 22% 271 25%  <0.01

3-vessel disease 1,461 38% 958 69% 707 66%  <0.01
Left main disease 165 4% 410 30% 332 31% <0.01
Left anterior descending artery disease 1,545 40% 791 57% 639 60%  <0.01
Chronic total occlusion 1,301 34% 672 49% 457 43%  <0.01
Emergency 191 5% 77 6% 75 7% 0.03
Ejection fraction (%) 62.1+13.6 58.6%£15.0 61.2+13.7 <0.01
Prior myocardial infarction 1,006 26% 489 35% 342 32%  <0.01
Heart failure 569 15% 316 23% 303 28%  <0.01
Atrial fibrillation 254 7% 80 6% 60 6% 0.40
Stroke history 607 16% 237 17% 289 27%  <0.01
Peripheral artery disease 367 9% 239 17% 243 23%  <0.01
Chronic lung disease 83 2% 30 2% 22 2% 0.98
Current smoker 1,056 27% 355 26% 250 23% 0.04
Malignancy 321 8% 80 6% 79 % 0.01
Diabetes mellitus 1,651 43% 642 46% 499 47% 0.01
Hypertension 2,810 72% 918 66% 805 75%  <0.01
Hyperlipidemia 1,955 50% 710 51% 609 57% 0.00
Chronic kidney disease 1,411 36% 532 39% 426 40% 0.08
Hemodialysis 167 4% 69 5% 54 5% 0.42
Hemoglobin (g/dl) 13.1£2.0 12.7£2.0 12.6+2.0 <0.01

Mean *standard deviation, or number of patients and percentage. p-Value is for comparison among PCI, CCAB, and

OPCAB by analysis of variance or X2 test.
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Table 2 Hazard ratios for outcomes after PCI compared with that after CABG adjusted by

propensity score stratification

Number of events

Hazard  95% confidence Val
PCl CABG ratio interval p-Value
(m=3,877) (n=2,450)

All-cause death 454 279 1.37 1.15-1.63 <0.01
Cardiovascular death 282 186 1.39 1.12-1.73 <0.01
Stroke 192 171 0.75 0.59-0.96 0.02
Myocardial infarction 188 83 1.82 1.34-2.47 <0.01
Composite event ™ 564 369 1.19 1.02-1.39 0.03
Any revascularization 1,873 277 6.72 5.84-7.73 <0.01

*Cardiovascular death, stroke, or myocardial infarction.

Table 3 Hazard ratios for outcomes after PCI or CCAB compared with that after OPCAB adjusted by propensity score

stratification
Number of events )
ol CCAB OPCAB vs. OPCAB Hazgrd 95% .conﬁdence p-Value **
ratio interval
#=3877) (n=1,381) (n=1,069)

All-cause death 454 154 125 PCI 1.50 1.20-1.86 <0.01
CCAB 1.18 0.93-1.51 0.33

Cardiovascular 282 113 73 PCI 1.74 1.32-2.31 <0.01
death CCAB 1.49 1.11-2.02 0.02
Stroke 192 107 64 PCIL 0.98 0.71-1.34 1.00
CCAB 1.59 1.16-2.18 <0.01

Myocardial 188 54 29 PCI 241 1.57-3.71 <0.01
infarction CCAB 1.61 1.01-2.55 0.09
Composite 564 230 139 PCI 1.52 1.24-1.86 <0.01
event * CCAB 1.53 1.24-1.90 <0.01
Any 1,873 152 125 PCI 6.61 5.46-8.01 <0.01
revascularization CCAB 0.97 0.77-1.24 1.00

* Composite event : cardiovascular death, stroke, or myocardial infarction.

Bonferroni correction.
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# S
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** Adjusted for multiple comparison by the
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Table 4 CABG data

CCAB

OPCAB

(n=1,377) (n=1001)  PVale

Number of anastomotic sites 3.3%1.0 3.2+1.3 <0.01
Type of bypass grafts

Left internal thoracic artery 1,260 92% 1,024 94% 0.03

Right internal thoracic artery 180 13% 571 52% <0.01

Right gastroepiploic artery 276 20% 366 34%  <0.01

Radial artery 540 39% 250 23% <0.01

Saphenous vein 1,022 74% 460 42%  <0.01
Total arterial revascularization 355 26% 631 58% <0.01

Table 5 Propensity score analysis of 30-day outcomes in 2,468 patients undergoing CABG

Number of events

Odds ratio 95% confidence

EuroSCORE ' (CCAB vs. OPCAB)  (CCABvs. OPCAB)  imterval 7 VAU°
30-day death

<3% 793 6 0 — — — —

3~-6% 860 5 2 4.64 0.68 314 0.12

=6% 815 19 7 2.35 0.84 6.58 0.10
Composite event”

<3% 793 16 5 2.05 0.64 6.55 0.22

3-6% 860 21 12 2.72 1.10 6.72 0.03

> 6% 815 38 14 2.58 1.27 5.23 0.01
Myocardial infarction

<3% 793 10 3 1.55 0.33 7.32 0.58

3-6% 860 8 5 4.01 1.04 15.5 0.04

>6% 815 5 6 0.49 0.13 1.78 0.28
Stroke

<3% 793 3 2 1.74 0.26 11.9 0.57

3-6% 860 12 6 2.95 0.88 9.92 0.08

>6% 815 20 3 8.30 2.25 30.7 <0.01

*Composite event : cardiovascular death, stroke, or myocardial infarction.
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Table 6 Propensity score analysis of long-term outcomes in 2,468 patients undergoing CABG

Number of events

Hazard ratio 95% confidence

BuroSCORE  # (-CABvs. OPCAB)  (CCAB vs. OPCAB) interval  £Value
All-cause death

<3% 793 17 15 1.08 0.47 2.47 0.86

3-6% 860 49 31 1.35 0.77 2.36 0.29

> 6% 815 85 81 1.44 0.98 2.11 0.06
Composite event *

<3% 793 36 18 1.29 0.68 2.47 0.44

3-6% 860 81 46 1.68 1.07 2.66 0.03

=6% 815 108 78 1.46 1.03 2.08 0.03
Myocardial infarction

<3% 793 18 6 1.78 0.60 5.30 0.30

3-6% 860 20 8 3.55 1.33 9.50 0.01

=6% 815 16 15 0.74 0.32 1.71 0.48
Stroke

<3% 793 14 10 1.15 0.46 2.88 0.77

3-6% 860 44 24 1.64 0.87 3.09 0.13

> 6% 815 48 33 1.80 1.07 3.02 0.03
Any revascularization

<3% 793 64 33 1.26 0.78 2.02 0.35

3-6% 860 51 48 0.75 0.46 1.21 0.23

=>6% 815 40 48 0.74 0.45 1.22 0.24

*Composite event : cardiovascular death, stroke, or myocardial infarction.
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TO—F—ANRE - SABE - TAT 1 HIVOE]
BRIk U, ARHIRERFEEEIERENR
DEIRE—ZIED, NBHIFEE K ERERE Z
FELLRME SRR ORER SRR E L TE
EZEAIN/=. ZOF—ITAD LN ENE, —A
— NOBEOFEEHEF.LICEDEEEZITHE
BEEEERERDBWTHETH L LZFEED
HOAFTHBEOHBHETHD, —DDHERAI
ST SIEEEENE - AR EFITRTSDOTIERR
<, AAF 1V EED- Heart Team & L TiB
BICH/=H I EDEEEZHRFALZDDTHS.
TOSAORTIE, YORITALAETTNTH
B AEERS ORI TLETE &, EH - O
AFAINDOT R TLAREF LYy a8
ARE, HiFReENEDIAEN, ERAREE
EEEmATh N

HEBELIELT, XKEAMI—2UZw D
DI 2 SR D Hartzell Schaff = E 832 455E
M EEFPEEALRE (ischemic mitral regurgita-

X1

KEX1I—-T1) YD Schaff e & EHDS

tion: IMR) DJREED X U BIEYBEZBF DL
REbLiCHEINE. OHEEZO IMR 04
PHIEENE <, EBMO QOL v4amTFEE K
ELEATHEBETFTHS I ENLIETLOFE Y
Jow I NEMEINTBY, AN ADKE
EPERINTERE. £, IMROBEBLU
JREED AN = XA DONWTLT I —12 & D@7
5 N A EBWFLMIC K 24BN A DB ENREH
TN, BELLTEBIERRERNS X UTELR
MCmA T, BRPWEMRICHT 2 MmFE
EMNRBEINE. AT, 199340 52007412
A=Yy 7 THRBBEEBITEINE
IMR JEFI387H 2 k& & LBt RNHRE I n
. EHESBIIT0RK, FRENT8Y, FBEHN
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2% DEFICHRITSN, WER1IFUNOEGT
BEERT5EBEFIIHEFN GEER/N- /XX
i (coronary artery bypass graft : CABG) %),
REER, =i, KELEETHD, HR1E
LIRE O FRAE R FI2EH, WaiEEEEE,
RIFTH o7z, BHREFEWEIE, propensity match
analysis IZ K 5 Bl & AN THE R O b
T, SEEBFRICARENRN>IEND T &
T, ZHUTEEMMERNS DEKEOHMENH D,
AT E EIERLEHBRIC L D2 I HITFEL WEFOHL
BRI S N
HE#EE2E LT, WFF MO PRED
Stephen Fremes ZENWNA XTS5 7 &L T
OBEBEIRS 57 FOFREREIRS 57 kL
BRLUBNGEEINEZ. CABGOV ST EL
TRHNREIRY 5 7 M#EIRY 57 MCHNRTE
HFEEICBWTEN, EMTREEDRND S
ZEREAHDEETHBN, AUEBNRY 77 8T
HHEBEIROFEEICEL TIIRANBEH T B2
V., Fremes #IRlZ b hREZFLELER
BT L haaR AT & BRI ERBEZ FHI N
THY, TORRNPHESN. ENEEIRSZE
A MTRICE SN/REET, EREREZEE
EENRD K D EMRMEITHT 2757 hERE
LT, BEHIREZEEIRS 57 b2 EBERICE
DT, g l, SEOMEEE LOREERS:
AN LA, EEERS T T b OED NERIRYS
S7REDBFRICHFRECEN TV, Lk
MoT, CABGOE—-DT7 57 NELTHBE
IRISERIRY = 7 MICED EfEmD T 7=

AR R TALTE, BEEEREEYS
WEHREINTWSEMMENERICET 2280
RS MEREZEOFMNS, NRRIIFRERAZEE
FEO—EFmARE, ARRTIBAERKREDOE
WEERIT IO ZNFNDOIED S AFME O
LWEBET 1 B I1 AMEROERE, FHalk, EH
Wiz ENFE TN, @FNT, KFEITBT DK

BEL DX MY —WF5E Td 5 CREDO-Kyoto T
DRFTPEAMERN S OHEZZTO T, EFRRE
MOMEVDIET 5T, BRI, FILWBET I R
FANGEAFICREREINDTFETH DI &0
HaInr.

ERT R TA2TIE, ERE (diabetes
mellitus : DM) I BIF2HEEBRBEELVND F—
T, ARMEAIN S 28, SAERMEN S 5 EDERE
NEXRINZ. DM 256 L EEESERERIC
st U TCid CABG 23 BEMEYICTTHO N S EE N H 5
HO D, DM &HFEE TIIBEERE (chronic
kidney disease : CKD) O&HNE N &, itk
DEGEY) A7 IMBNT &, BETENFHNWI &
R ENEETHS. CABG OEHILEZ M X
T2 ENTHEINRENREERT 28ENEAT
W5HDD, DM EE TIIREBRRENEL D &
WOF—INHY, FAMHEIND Z bz
KBV, ZHEHL, BEEAZZERLERT
Wb A DB K2 NIENIREFE CRAYE U X 7
PEES T E S REEIVRENAZ. £z, DM %&4&
U =S8 DI ZE B T B W TR0 U N
EUZRTH5 2 &, BROVITHERMEEREETD
ZETEMTRAWE TESAREENREINE.

GRTRY T L3 TR, BIELREERD
EWDS F =< TROEBIEFAEA2E (IMR)
LT SRR, FINES & B R,
EEREMEEDEFMNAEZOREFITDON
TRIEWARDFERNMTON . BE, LTI
0 MRI O 5 IMR O ERIEEEDIL
RIS FRDLKREAEADE[0FED  (leaflet
tethering) T®H D, U/zd¥> T valvular disease
EWND X DX ventricular disease TH B & WNDHHE
BPEELTE TS, FEEL O IMR IZH
U TIEE AR A ZTOBERNH D, A
THWICKDFIEEMA - SR> TS
2%, WREHICMR2ABER TSI LR
W, F7, MR TETHEMTEIUET
BOMEDDEIARHATH S, EKIKKEEERINSE
BETSIER, O ORRMELEST LT EFII TFEAR
ETHU, SBIIBEEEDKHDLIBBHEDT]
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etttz R A A TLROBER R EbEt L
TWMENDH B,

BRI ORIPT L4 T, OHEDZE MY
ENSTF-XTEIMEER T > E 21— S HiER
ZIEE (multi detector row computed tomogra-
phy : MDCT) % FH W7z L VoL AF IR O E &A/Y
FHYE, T — T I K U R TR = ELET I
DEAME, CABGHFO NI >y MMHEHT
L5757 bREHEDER, SPY P XAFAK
L3757 SEFEEFEOF A &L RO E
EFHOIRESER EICDWTHEI N, T4,
TEIRBAEBRICBUIT 540 A—P T HOESITH
HELL, INETOBHYSERESEZDD

DOHP7e I, SBIIZDIIRFLNA A—
DT EMNEBRFEOFMIEICMA S &K,
R - PR O XV BEEROHRIMOFMET D Z
ETPCI® CABG O X b b iBEEEW EizD
IBFBZ RO ENT NS,

ABINFITF 4 A 1w ra > TR, REKEIAR
e D HEIRERICHT 2/ B HRER S N
SMEHEREEMEE (acute coronary syndrome : ACS)
19 B CABG £ 1D 2 DD F — X TalsmdfT
binje. BE, WEREIRE & <KSEREIR
BT 2ARFEMOBEREITIELMLEL
TETWWS, BHREENEHLTWEEE,

CABG ORI FMNEMAYICITON TN D7,

BRI B #E & CABG RIBFfEfTRE D LB R
ATTHRERE - AR TRICEN R > ETEHH
#H &, CABG AkHiTH CTRNMOSHENE
BIXEMLEEWSHENRD o, Xz, EEik
REZSHLZRERBIREESNIC, FHEE
{78 E#) T open stent 2t L 7= CABG & D
FERFROFERENRES Nz, SHIESEE
TETEINOIERNBTES NS REIRE R 5
> NS 7 R$EM (thoracic endovascular aortic
repair : TEVAR) b EREFHO—DELTH

5boEbREMEDOEN, BERMLEERT S
ZEOREENEAENZ. —F, ACSITHT
B EIIMTHEEE CORMBPEMENS
PCIMEREIND Z &% <, CABGDEGL &
SNDEGNILEERETRE, FEERE, Ufh
HRZE, BEARLREREEEMNSE N, HTE]
IZRENRA/NIL— 288 > (intra aortic bal-
loon pumping : IABP) ZfMIICHEHT S I &
KEDMITEREZRZEI T TR IENEET
HU, %< OEFTLIE T EBINR/N - 7N Z
(off-pump CABG : OPCAB) & & CHTT 3
ZEMMAEETH S, LLiass, fiHicimiTs
BNAREICIRD XD TREFNCH L TIIEET 5
ZEBRSANLLIEEZEAL, duBENDHEEICMT
HEZTO EDNMBERLEDOIEDIIHETH S,

I THREBRDOBE R TEESNTHIRBRE
BERLROEARELS LT, AFERKERK
BEE, hoRICEMRKZEEEREAC BHE®
12, KA DHEEEERNIT BT B EEIR/ N /S22 D

WTHEWEZ W, BHREEN S ILHERE
P> 7O BERE 5] T OPCAB 2 1T 5 5 B4
OEEERESOEROLES, MEDIVERED
SOFREEFOCHES VAW, £, B
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Establishment and Suitability Evaluation of Manufacturing Facility for Investigational
Sterile Drug Formulations Based on GMP for Investigational New Drugs

Machiko Oka, Atsushi Yonezawa, Hideaki Toyokuni, Ken-ichi Inui and Toshiya Katsura®
Department of Pharmacy, Kyoto University Hospital
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Translational research is important for applying the outcomes of basic researches to practical medical treatments.
In exploratory clinical trials in the early-phase for an innovative therapy, researchers should often manufacture
investigational agents by themselves. To supply investigational agents with safety and high quality in clinical studies,
appropriate production management and quality control are essential. In the Department of Pharmacy of Kyoto
University Hospital, a manufacturing facility for sterile drugs was established, independent of existing manufacturing
facilities. Fifteen manuals about the production management and quality control were enacted. Staff organization based
on the enacted manuals was also designated. The facility, manuals and staff organization were evaluated according
to good manufacturing practice (GMP) for investigational new drugs (INDs). They were revealed to conform to GMP
for INDs except for some clauses. Furthermore, the management of microparticles and microorganisms in the sterile
room, referring to the Japanese Pharmacopeia, was determined, and the cleanness was evaluated. A manufacturing
facility complying with GMP for INDs was established for supplying high-quality sterile drugs in clinical studies. These
achievements can contribute to the safety of patients and reliability in clinical studies.

Key words translational research, sterile drugs, manual, Japanese Pharmacopeia, quality control
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