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nEREOBRHPZEARIZCEITS
E{gNEDMLIZEET 2032

I. #%
BO-A A &= H Wiz AR Y hu v E R
% (positron emission tomography: PET) ¥ Cid,
TR O ERE WENFRETH Y, MKk
(cerebral blood flow: CBF)  [mI/min/100g], f%
F{H% B (cerebral metabolic rate of oxygen: CMRO2)
(mL/min/100 g], MEeHEHER (oxygen extraction
fraction: OEF) [%], M4k & (cerebral blood
volume: CBV) [mI/100g] 7 EOfMFEERHE N7
A= PMEHND1,2) . ORI EICERE L,
HRHLM 7 Sl & o T U= m E M E AP %
(XS D MIEERPEE DBWH AV D, AHRIZINT
iZ Japanese ECIC Bypass Trial (JET Study) (Z &
S TIESIEMEAME T LW DIEFIZ x5 & U788
ZH—BRZEN/ A STl (extracranial-intracranial:
EC-IC /A /32f7) OWEIEHHNL S TS 3-6).
F7o, FINEOUEROHPETERERT 1% DIpHERYiR
DI DI DIFEIM TONDEE S DD 1),

AR A i H121E, 150 KRR SUEATRE R YA
rwu by, SEEEE, BORERELE L EE, A
W « [EICEERE, BRI RER R S e & 0%
EEREEELR) T, D OERROREBITHI BT,
ZNDE D %< DA F KOS L 7-Hiflias sk
bie. Fio, EREEHTIZIV T, PET Hifg,
MrETEE B, BRI AR, 7 ox¥y )7
L—yar 7y JE—IEOBBOT—4ERAD
W, EBFHAEAT O T2DOfTY 7 N0 = 7 DSRRG
THHDBHUHEHETH Y, SR A VB
L7z, ZAUTINZC, Mt BAa 21525 7= o128
AR 2AT 5 AFIBHEORIEDT= D12, BIREERNZAY:
I YOI D ) A7 SRz EET 572D DL
DM TN, REERSH DA LGSk T& 72
9), D& 9 IpEMES LI TR D D s RS
RREHIT A Y v b THY, FESRLHRIMGLN

7% BBV EAR R FIER Y - % B
O

LMETHY 2N AWBRONL—F kL L
TR BN ST W ORBUR CTh o 72, —
J57C, 2002 D 2010 FTH FTKRETI IO
7= The Carotid Occlusion Surgery Study
Randomized Trial (COSS ##%%) 10) <Ti%, ECIC
IS 2SN OFEAEFIOZBEIERE S LT, Ho50 &
1509 H A PET REDNHW SN, BREM 21T
FITHMZIAEEHE, 36 LU DILOER TH 2
FEXFEHEOADFIH SN TS, Ziud, Hoi7eE
BT RFTHIZR 2 & BRI
FTLDHTHFFTAMNE ZXHNTNDHZHTH
L. oL, tHEGSHETE S S DT
FCe<, BRBRIIC XD EEm GLhTa b
T A RN E 2D 11) ZEAn, COSS #f
FEDTEIIEFIDBRNZ Y T T2 E D D 7D
RN H D & Shb 12). COSS #F5ETIx ECIC A
A N2 OFIEEREST DD Tho72h, 1k
1750 AWEE R THIEICHWDS = RARA > b
BOEIZIRIE DN o TorIREME S B 2 LD 13).

AR 2 EHE S S 2 ERER LA 72 < LT, FFEBLIIL
B I THEEE BB A 152 A, TR DRk 708252
PIRS VTWD514,15), WERZRRARFIH S o8
il LTS SNDITIEE S TRV, JH4FED
PET/CT 4&&E CTROAL DEROEIEEAL - b
IZEoT, TEREY LER ZiREMBIEE CE B 721T
T72<, PET 26 3E8LNM AIZEIRA ) B

(arterial input function: AIF) %152 R[GE PEASAAS
©7216,17). LinL, PET BROZEMRREICIE R
F3d 278, BHG~ 6 FHAI L 72 i FPR AL 3oty N
S, RIFRFICHEEMEBO MRS RENIES Y Z T

(spillover) LT D. T 2 DOREE )
\HHIES 557k & LT, Iguchi 513, spillover %5
T BRI AN BT 2 a7 B A R L,

Mg RIS &R (magnetic resonance



angiography: MRA) %, =ik #i T2 Hifg, CBO
HgR 2 WD 3 DOHEITOWNTEER MLz
18) . WThokiEd, BRI &2 A8
FERkE LS HR L2 LD EERRETH -2 L
EZzohbd. LrL, BRILETRE (magnetic
resonance imaging: MRI) % f\ % J5751%, MRI #
EOEEROLA IJIHESTET, X512 PET B
(BN L CINSEBIR fED~> MRI it & F2hiid-
52 BIFFERATIE. £, CBO Eifg A V7
FikE PET Eifg0ATANBE ¥soh o8hi-
FHETHDHN, Fx VT — a3y OFHORMMN
VETHY, FHRILCHENTAIREE T 5 DD,
BRImALE & (i PSR REREE OFHAIAMEIALE Th D
T LWz, B L ITEVER .

AFFETIE, 1502 & CBO2 Ok A D PET
BRD 6 BEONMEERAGH T A —H g2
7t % 7 % Dualtracer Basis Function Method

(DBFM) #:19) (28T, Iguchi HAVRLIZER
DEFENRAES HFEL S DICRE S, NEHE)
HIRGEAERREISRI CR%E L 7= 2 -DDBILME 5k (volume of
interest: VOI) DORFESHRERERE, 6, &
HE BRI oD IREH] AU Rl B2 R 2 R L CIRBLI I
AIF %452 5% LTz, 2 CoRdRER
i & U/ IMMsES A RIS 5 2 & ey tiin A
AT, EERIE BT RIS 12X viEbh
7o ATF OFEEERRGE, 36 X UEhREM 21> TIEHL
TEREE IV RAX X —RE LT, HEIMmE
L DHEEE R HORERRZA LML, KRED
ERICOWTHRRE 179 2Lz AL L.

I ®W&R-FH&
beic

PET [ 5 PNSHBIIRPN O 41 e RET R E it
% RDDHT-0OIZ, Iguchi HOHE 18) 1ZEW, LU
TOETNV ZRE L. T7205, BkME Hizi
Faotek, BIOBET /N0 F—F ik
ORELMEEE (VOIL, VOI2) % E L. EhEho
VOI NOMEHHE 12E C:OFB L CoiTkD L 91z
FoE L7z

Ci) =R:Cat) + 1—Ry) C(t) ... (1a)

Cot) =R2 Cat) + (1—R2) C:t) ... (1b)
ZZTCOBLID Cii, TnErn@hirimzmos:
e, BEROS 7 75 0 Rk OB RERE T
HY, R B Re 1T CIOB LT C2l)D CaDITk}

9% [AliEFRE (recovery coefficient: RC) T#H 5.
Cizxtd% RC #1—Ri BE1—Ro & L7zDI,
FELTZ 2 50 VOI IZBWTI@E L7 ClhIs &
O CtO)DFH- LR EWIRE 1ZHSL . Z O,
K1 (@) BEOK 1 ) &, W RERE R
TRV TTRTORIA (B) IZBW TN 2 B DT
H5. Ri BLO Re 52 61U, Wizlck 0%
REZICRIT D ClOB LD C ONEE Y, 2k
FHERERAE LN, BRI LT —
TV X0 RGN R LTS B b REcBlRk ifn ik
SIREIRELREICITECT 2 2 E IR S NG, & BT,
R & LT IcE DK %5
BRI D 7ol EICH]E STk 20, 21) %
WL, BEMEZMEEDS BCEET D K0 b AREHE)
FRILAE ~DOBENRIET 2 Z & (delay) 072 FE Y

(dispersion) 2%~ AHHIE22,23) #1795 Z&T
1Oy A, CBO2 W NIZK % AIF ZIEREIZRD 5
ZENTED,

PIEd

KU AR E ) ) T — g e H—
T, BO-# A PET M %l L7z 30 4OmigT
— X &AW, kF BT, BEREUROMMIEERH T
A—BEEPTET HNFIEARET DR L | BRI
BIEORE B AT 5 BRSO 7-. ’iEIE 10 T,
s (B 8 4, it 2 &), BE 5 4

(AP - PHZE 4 4, SMEMEEIRIMEERERE & 1
£)), AR 51.9 (£16.6) mCTh-o7-. KEEEHM
BHE 20 A0BHET, B 8 4, bk 12 4, M
WAz . BIEIE 14 4, bW 3 44, IMEMERIR
JIMFERERE TS 3 44, R 56.2 (+16.5) 7% Chh o7z
WTIOES S, BEEENIR, D RRgeErim. L 7= B+
JHRERE T — %, BX O DBFM #19) L0 HiH
L7-= CBF, CMRO:, OEF, CBV O£ Elitgh s
HIVTW D, L INTEER e ERIE s ([(150]
GAS-PET) 21} 5 5e 4 i koo A BE4
ZIBEIRE GRER S 2018014) | L LT, 4=
FHA U NE Y T— 3 5 MM ERbR A
FEBOEGRESTHM Lz, RFERERHCE £
DR 54, B L OENLSNOBFREGNIAT N T
7 MR SSHEE LT A EBRAY A EY T
—Ya e —OmMBEESROARESTEmML
72

PET/CT #%i& 3 Biograph mCT (40) TrueV



(SIEMENS #1: #) % FH\ 7=, Three-dimensiona (1
3D) EEHHO PET i HERZIE, 4%4x20mm O
lutetium-oxyorthosilicat (e LSO) itz FH YT
%, EFEHEEE 216 mm AL, AT A RE
2.0mm T 109 BOERAFFHN L. LEERE A7 0D%E
W RAEIXTE 5 IC BV T 4.4 mm/4.8 mm (1
em/10 ecm), fl5EIZE VT 4.7 mm/5.8 mm (1
cm/10cm) ThHoD. HhREIx LT, BT 2%
WAT DI =a—T% JOS v F—~ATEZHEL,
JATIFTE 16-18) T L7z b LRk T Ak
HHOMNSEN G AR S SETHREE T
7.

T =a2—7 R TR S D HERMET A 131
—~ A7 NIC—RICHE L, SR ZOREL V)
FEWASIND., ERTHESESE-EIEEE T
R D710, I~ A7 NIE EIHEE R ZEK0N i -
B S, Pl o E 7Bl A 15 72 WS T 5.
W L [ENEREOREEC LD, AP ORISR
P LIRRIRE DEBN N E L, EL TR TE S Z
EDERS NI 24).

JEFHIEA CT O, C0 WAIZE S CBV
W EEERL, T 1502 & C1O Ok A%
17V, CBF, CMRO:, OEF #ljE%#17~7-. DBFM
519) 1TSS FHEEMEINATHI2DIL, —HD
HERHPET A D8 & fila, WA, B HAL-REH
AT Y 2= JUTHE - TR I L7228, Ak —
%, —HEO TR CTREEMENE N7,
1509-C1502 1 5-ORIFRIFIATIIZE 18, 24) KV 30
BIER LT 5 2ffl& Lz, CBO H 2 fAaix 1.8
GBg/min T 2 ZfHRAL, CB02 & CBO: | 1.8
GBg/min TENEN 1 WA L7z, PET #&&%I%
WAL [RIRHZBRAEA L, C150 13X 7.5 43fH, 1502-C1502
% 85 4] WEEAIT T,

PET i % F # 5k ¥£ 1% ordered subsets
expectation maximization (OSEM) 75 T{T\ ), RA
7 4 s & LTOHERE 4 mm @ Gaussian filter
RV, EGEL#IEEIY Model-based, Absolute
scatter correction % % V7= 17). FHERSEIE
iterations: 4, subsets: 21 Z/H \», < U 7 AHA
AIE 128x128, v 7/ XE 3.18%3.18 mm,
ATA AL 3mm & L7z,

/IS RREIIZ 361 D INTEER G/ X T A — & Ak
6%, LLNOFIETHE-. MR E EfT CEHT 5
IMHOAEREE, RERERERE 10 #ilo PET &&=
M B0 FERLTEMN L. #19I2 MRI @i &
PET [#ifg% EadsHt, MR Ef R/ MR E

(cortex) &/IMMBEE (medulla) (ZF/EECRICME
BAREL, ENEIUINIEERAH ST A — 2 E45)
U7, MERRMVAC K A HEEE BRI TR (non-
blood sampling) (Z%}it: L72 DBFM 7'm 77 A

(DBFM-NBS) # v 7-.

F—Afr e L. Inv-AIF & Non-Inv-AIF @
—HOREZTTANCFHME L, AIF Ofi#f T

(area under the curve: AUC) OFHL 4, IO
ATF TRROFIE A2 fFt L=, AUC & PHIE,
ATF v—7Z7mfE (AUCpeak) & LT, 150g|dd 55
BE7 5 90 B, CBO2 1% 70 Ffi], AIF 2fAmEK

(AUCoverall ) & LT, 15 02 (& 5BtE 5
360 MM, C1502 1% 140 ¥ Mz M 2. Non-Inv-
AIF @ AUC % Inv-AIF @ AUC T BRE LTt
TEL, Zhix AUC o8 (AUC ratio) &L
THW= (U 2). ATF FROELEIL AUCpeak O
AUCoverall (Zxtd pEIEZH ML, X3 TRLEZ
A K VR (similarity index: S.I) %K
7z,

S OITHIOfRHT & LT, 15 b isnemiig e E5dE
DFERE 2RI L7, BhiRER M & R MyED 2 5T
PR E R LT BB MO PRI 0y &
1TV, KiFs JOVIVIMIZ BROHEIARRE LTz, g
gt 7 k=7 Pmod3.5 (PMOD #t8) %I
L. BELERE B%E L7z, KKicEsiT 25 CBF,
CMRO2, CBV, OEF @ JE#fH (absolute functional
values) ZFHHIL, BIIRELIE |2 X 2 & Rl 4kt
TE R, BRI TR ERE A EERE s Lz,
SHIZ, T B/NMOETIERLL 7AHE

(relative functional values) A% L7-. SEhjRER M
BB mMED 2 ETH LN HEOMRE

(Difference) [%] # 4 [ZXVRH L. fEhic
Difference, HiliC 2 VEDEME O FEIE A Hv -
Bland-Altman 7'& > M Z&{ER LT,

AWFZESERD 5 b, FRIORMIMAE AR K HEIRTE
¥t (misery perfusion) % 5 L TV B5ERF] CER sub.5)
RV T, BEERIMIEIC K 5 E BT OREEE A ERIN



R L7z, AEBIE, FERTARIO B TRIEG 238
A U DIERIC, MRA (ZTAEF RAMENIR (M1 LA
ORIME 2SN BT, JRHBORFHE 4 (diffusion
weighted image: DWI) |2 CHUINAIMFEZENSTE 5
, FERA L UOMIERMAE PET Mi&xiTo7-
HLOTHD.  AEFNZIT DEIRER M & M
T E R, Hi/2 I E (count base method)
ARSI U7z, HROIREII Y, Iwanishi &
O 11) TibER BRIV EIE MG HLD &
SNTIIHEEHE (C1502 2% 100 B, 1502 28 180 7
M) ZHW AT, Zhn OO (count-
based OEF) Z1FkL7-.

m # B

1. AIF OF5%E

Fig. 1 ([CEIRERIMIC L D 55472 Inv-ATF (FRER)
L FRMEIC X 0S5 Non-Inv-AIF (5sfp) %
9. 1502 O AUCratio (3B — 7B L OBKICE
T, 0.82+0.12, 0.86+0.12 % 7~ L, CB02 T IX
0.95+0.11, 1.00£0.10 T & - 7=. SIL I 150z 73
0.96£0.11, C1BO2 7% 0.95+0.04 T, FITEMEZE T
L, SDfEH 0.15 Kl T/hEno7-

2. EEEORE

20 FIOPHRAE I T, BIIRERIMIE TR xhE
Bl & EERIE O HEE E RO, CBF 2
2.7%+18%, CBV 78—4.3% +18%, CMRO2 73
5.7%+19%, OEF #3—6.6%+11% <T#->7-. Paired
t-test TiX, OEF OZEJRELIMIE & MR f1iED 2
BERICA B2 72 (p<0.05) ZFROT-N, THLSNIH
BIEBDIRN-oT2,

3. ZBHEEIREEOTERE & KINE S EOR~ZE
/NMIFRGER [mL/min/g] % 0.4 705 0.6 (2 4
LS E, IREEDMEEEIT ATF O S
MRE L, MIRIEMD EGFEIT ATF O S5
S LT, ARFZE TR L7 20 4412381
2 /NI O E BB L, 20 BIOEE & LT,
CBF Ti% 41.2+7.7 [mL/min/100g], OEF 23\
T 42154 [% ], CBV 28\ T 1.94+0.28
[mI/100 g] Th o7z, #eaeE 20 BFloo/ MEBHE D
ot e Bl & ARENE & O (Reference error) (2 Xt

45, KMEREDOEA (Difference) Z B TR
L 7-. Referenceerror & Difference OFfEIZET
Y o OFEERFAEAIZ BT CBE, OEE, CBV & Hi2F

BEMHBEBMR  (p<0.05) EFRODT-.
V. # =

/NI % 2 BR L 7 S AR B R U 2 < JERRf
EEfR HETHLNI AT, J 72D Non-
Inv-AIF 1%, @RELILIC X B ATIE%EL Inv-AIF %
BRI HRTE 2. NonInv-AIF TRk L
7= CBF, CBV, OEF, CMRO: 4/ 5, AJWiE
IR HEHEEE Bl AR, Bk B L D
SNERMEE =V RAX X —RE LT L7z
I L AHEEE BIEORRZENL, #RE D Ll
IEHOENRRKEL, REDIEERAITE10~20%%
AR LTz ZHUE, SRR TG DI D HEE E EAE O
*f EE UCOEHEEDOREZ R Y. ZDORAEDEIA]
I, B REOEAZECHET 2 HOT, SIRGETIC
HONLW BRE LTARUEED 2SI L TE
UImiEThDL L BEXbN5D. LLERRD, /MK
flf%z FAWCEREAE LA s O, Bk
BAfC L D8 s, MR YA X A EEIFSETH
ofc. ZOZELXY, BEERNE THOILDIMIEERI
BT A — ZEOHHOEAEI 1T RAERKRE L
BEILDA, xb/IIKELEIG R E ORISR (23T
V3, EOURERINC X 2 Sifg & 3RE0/ NS F] S
BELIND T ERA LI EZeo T, R E |
BT X A EEREHEZIE O FTREMEZ OV TIE, 674
DR BIPAUEETH D, BNREMORIEIC LY 45
FTRAL KR &R DI TIEFIRC, BIRHERASA
HEAMEFNCE W, EERRIIESS O S5 ATREMEA
RSN, AWRGETIE, FEBLIAYC PET Hitgo
HNBFEHND ATF ORE%, AIF IAROUER)
TRHOE, d JOMERHIE RO —BU T S E T L7z,
Fig.9 (TR B0, HREIZIT 20 FlOREIT
F<HELLTEY, FrZ, WABHLA & [FIFFZ TAC 723
EHREE L 72 D5 ERVESD 24 IR0, WA
{ZIENBRIBITIREME T 58— ZTBIR, BEOY
AIF 2FOERP IS HE LTS, flxE
subject. 19 @ L 91T CBOz HAWAHFIZIS T 5 I
WD ZTEMNEL,



Activity Concentrations [Bg/ml]

. —  INV-AIF(Red)
Time [SeC] — Non-INV-AIF(Green)

Figure 1. Visual comparison of the arterial input function (AIF) between two techniques, one with the
non-invasively estimated PET imagederived AIF (green) and another with the invasive continuous arterial
blood sampling (red) .Data are presented for 20 representative cases.

Invasive Non-Invasive Count Base
method method method

70
CBF
[ml/100g/min]
V]
] . 1

(1]

cBv
[mlf100g]

CMRO,

[ml/100g/min]

Figure 2. Typical comparison of functional CBF, CMRO2 and OEF images obtained with the invasive-
arterial input function (A) , PET imagederived arterial input function (B) , and count-based techniques
(C) in a patient with the misery perfusion. See text for details.



B — 7 DRI Z R IEFIZRNT b, ZOfEHRA
1T Non'Inv-AIF (2 b FEEICERD B, 155
ATF ORI 728 J& % B 72 o 72. Non-
InvAIF OHSHFEEEIZRWT, FAREET A & B
VVEEEL ET—EL, AUC OREEEBIRERME T
SEISE VMEZRLTWA Z EafEd L. 7272
L, C50s WA 1Tk LTI, AIF OmfE-2s 1.0 12
IO ERIFEE /R L 72D LT, 1502 W ADERIZ
A TEVMEZ R L, ZAud, SRS
DRURROTURERE 24173,  CB0z WAREL 1502
WARF TR 5 27) ZEBFRDO—D THDHEEZ
HiLsd. PET mifg EoNSEBhfRaE ki B ORI
WARE L, /NKESHR U HGEEREE R (Ref-
TAC) IZF5Vy T AIF ZHEET 25T, (IEL
7= CBF fHEIZAEL T RefTAC %&b K< FHHY
% AIF 2MeEsk Sz (Fig.2). L7=23->7C, Fig 11
\ORLIZEBVRE LT CBF fEIZGE T T AIF ©
KE=ENZE(LL, Non-Inv-AIF OHEH FEEEICREZEN
AU%. AIF ORZED, EREBBOMIGEER RHE <
T A—HEICEPERE L, BEOMEE O Z 5.
AHFFRNZF3 1T 2 MR M E BT TIE, 1 2Doft &
DS 72 DAEMEIC ESN T Non-Inv-AIF Z1ERL
T 5720, EARNCEITDIEL &N, Hf&i/eE i
EODRR 72L700, FAEREEDORR L 725,

V. & W
/INIHSRRIEIZ 31T 2 FEBLINATEIIRA I BEE0 X, B
B 1z L 2ERA IR & F G 72 < FBLATRECH Y,
55 NI E R IE20% L ORRGEEE Th 1273,
T gRE A OIE S & TR SN A
THEMAT D EEEREET 5 2 & T, EERINyAIC
L2 EEEIRD I ORHUGENII SIS, EBYL
(2 X DRI BT, 1 EIER D=z T A R
THEMIEERHE ST A — X EEER S 7.
150- 7 A DR IR RS & Zi D OO & L
R5HE, BB E OMINEOE CTUE HEETE
7o, SRR TR, TV FAZ A= RTh
ZENIRERIIIC & 2 8 S & OEFRED SR S 4,
Ri7e PET EER2ITHRIHO WREMECZ DR e 2,
LA LRHmAIRE SIS, £, BRERIMD (2
PEIZ K 0 4 F TSR & 72 B 72> T RER T O
TEBRACHIRAT IO FTREMED S I S 7.

VI. ARG HE
K& - L ETRE I Y F—v gt Z—-

TR - MARSE

BA - fm P - [ENCIRBRARMATIE Y o & — TR
I

KAy - fHNEE - AdRINGRE )V e ) 7 —a v
T g — - TR
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HVAD, n (%) 15 (11.1) 2(100) 13(113) KRR SR
Jarvic2000, n (%) 9(67) 4(200) 5(44) 4 beasmin 10003 0982
7 PR 2 TN [0.974-1.024]
AL, beats/min 770 800 750 0623 EifE, mmHg 0992 0638
(700-895) (635900)  (70.0-885) [0.958-1.026]
BKfEmmHg  89.3+130 879+83 806+136 0502 LRI
BT LVDd, mm 1022 0.156
LVDd, mm 66.8+149 7124178 614143 0158 Y- [0'922(;;f53] -
LVDs, mm 609+147 650+18.1 6024140 0182 * : :
e o [0.990-1.053]
%FS, % 88 26 88 0862 %FS, % 0977 055
(65-125) (6.1-12.1) (66-155) [0881-1026]
e W%
Albumin, g/dl 3706 38106 36+06 0.193 Albumin, g/dl 155 0.245
ChE, UL 2444719 2148682 260+727 0543 [0.743-3.263]
TLC, juL 1193 1341 175 0180 ChE, UL 0998 0512
(790-1826)  (849-1735)  (778-1457) [0.991-1.004]
GNRI M4+118 987122 0374116 0103 TLC, juL 1.000 0228
CER index 130 130 130 0601 [0.999-1.001]
mg/kg/day (109156)  (102-165)  (109-155) GNRI 1,033 0097
Hemoglobin, g/dl 11420  121+16 112+20 0083 (0.994-1.073]
CRP, my/d| 03 02 04 0528 CER index, 1,039 0546
(0.07-16) 0.04-2.1) (0.07-1.6) mg-kg -day? [0.916-1.167]
BNP, pg/mL 436 672 392 0.064 Hemoglobin, g/dl 1217 0.081
(248-808) (469-791) (230-878) [0976-1.521]
- - —— - CRP, my/dl 0994 0627
BMI, body mass index; BNP, brain natriuretic peptide; BP, [0.864-1.007]
. . . ;BNP, pg/mL 1,000 0,809
blood pressure; CER index, creatinine excretion rate [0.999-1.001]

ChE, CRP,
protein; %FS, percent fractional shortening; GNRI,
geriatric nutritional risk index; HR, heart rate; LVAD, left
ventricular assist device; LVDd, left ventricular diameter

index; cholinesterase; C-reactive

at end diastole; LVDs, left ventricular diameter at end
systole; TLC, total lymphocyte count. CER index =
[creatinine]uine X 24-h urine volume / body weight, GNRI
=14.89 x [aloumin] + 41.7 x BMI / 22
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BMI, body mass index; BNP, brain natriuretic peptide; BP,
blood pressure; CER index, creatinine excretion rate
index;  ChE, CRP,
protein; %FS, percent fractional shortening; GNRI,
geriatric nutritional risk index; HR, heart rate; LVAD, left
ventricular assist device; LVDd, left ventricular diameter

cholinesterase; C-reactive

at end diastole; LVDs, left ventricular diameter at end
systole; TLC, total lymphocyte count. CER index =
[creatinine]uine X 24-h urine volume / body weight, GNRI
=14.89 x [aloumin] + 41.7 x BMI / 22
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ROC analyses for the prediction of HFrecEF
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Table 2  Baseline patient characteristics

A total of 1454 participants were categorized into three groups by endoscopy: the group with absence of mucosal break (AMB), the group with
gastroduodenal erosion (Erosion), and the group with gastroduodenal ulcer (Ulcer). The proportion of participants in each demographic category
was examined among the three groups. Categorical variables were tested with Fisher’s exact test and continuous variables with Welch’s two
sample £test.

AMB: absence of mucosal break, a: p value between AMB and Erosion, b: p value between AMB and Ulcer

Total AMB Erosion Ulcer
n=1454 pvalue2 pvalueb
n=935(64.3%) n=425(29.2%) n=94(6.5%)
Age (year) 68.1+95 68.8+95 67.3+9.3 0.0060 65.1+10.2 0.0009
Men (%) 1068 (73.5) 669 (71.6) 320 (75.3) 0.1678 79 (84.0) 0.0103
Body Weight (kg) 62.6+11.0 62.0+11.1 63.3+10.6 0.0522 64.4+122 0.0722
Height (cm) 161.4+85 160.9+85 162.3+£ 84 0.0047 1624£7.9 0.0689
Body mass index (kg/in2) 239+ 3.2 239+3.2 240+3.1 0.6021 24.3+34 0.2780
Underlying disease
Cerebrovascular disease (%) 626 (43.1) 395 (42.2) 192 (45.2) 0.3160 39 (41.5) 0.9132
Coronary artery disease (%) 711 (48.9) 458 (49.0) 199 (46.9) 0.4825 54 (57.4) 0.1301
Atrial fibrillation (%) 155 (10.7) 108 (11.6) 41(9.6) 0.3489 6(6.4) 0.1662
Comorbidity
Hypertension (%) 1053 (72.4) 674 (72.1) 306 (72.0) 1.0000 73(77.7) 0.2763
Hyperlipidemia (%) 830 (57.1) 522 (55.8) 253 (59.5) 02148 55 (58.5) 0.6635
Diabetes mellitus (%) 416 (28.6) 249 (26.6) 137(32.2) 0.0378 30(31.9) 0.2749
Metabolic syndrome (%) 779 (53.6) 489 (52.3) 235 (55.9) 0.3192 55 (58.5) 0.2789
H. pyloriinfection (%) 700 (48.1) 509 (54.4) 132 (31.1) <0.0001 59 (62.9) 0.1546
Others concurrent disease (%) 650 (44.7) 429 45.9) 180 (42.4) 0.2395 41(43.6) 0.7448
Previous history of peptic ulcer (%) 311 (21.4) 202 (21.6) 83(19.5) 0.4292 26 (27.7) 0.1925
Habit
Current tobacco smoking (%) 151 (10.4) 100 (10.7) 32(7.5) 0.0752 19(20.2) 0.0102
Aleohol use (%) 591 (40.6) 364 (38.9) 181 (42.6) 0.2103 46 (489) 0.0611
Coffee consumption (%) 767 (52.9) 482.(51.6) 233 (54.9) 0.2663 52 (55.9) 0.5169
Aspirin use
Enteric-coated aspirin (%) 1300 (89.4) 861 (92.1) 361 (84.9) 0.0001 78(83.0) 0.0063
Duration of aspirin use (year) 46+44 45+44 4.7+44 0.4679 50+4.7 0.2924
Concomitant drug
Other antiplatelet (%) 355 (24.4) 228 (24.4) 107 (25.2) 0.7860 20(21.3) 0.6128
Anticoagulant (%) 175 (12.0) 125 (13.4) 43(10.1) 0.1092 7(7.4) 0.1077
Other NSAID (%) 94(6.5) 60 (6.4) 31(7.9) 0.5593 332 0.2642
Antihypertensive drug (%) 1084 (74.6) 701 (75.0) 312(73.4) 0.5464 71 (75.5) 1.0000
Angiotensin IT receptor 754 (51.9) 478 (51.1) 219 (51.5) 0.4390 57(60.6) 1.0000
blocker
Lipid-lowering drug (%) 753 (51.9) 478 (51.1) 219 (51.5) 0.9069 56 (59.6) 0.1299
HMG-Co A reductase 682 (46.9) 430 (46.0) 201 (47.9) 0.6815 51 (54.9) 0.1303
inhibitor
Antidiabetic drug (%) 275 (18.9) 160 (17.1) 94(22.1) 0.0297 21(22.3) 0.2027
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Table 3. Factors associated with risk of gastroduodenal erosion

Factor Unadjusted OR p value Adjusted OR p value
Age >65 years 0.82(0.64 - 1.05) 0.1210 0.83 (0.64 - 1.09) 0.1768
Men 123(0.94-161) 0.1290 1.25(0.93-1.70) 0.1413
Current tobacco smoking 0.69(0.45-1.04) 0.0857 0.65 (0.41 - 1.01) 0.0597
Alcohol use 1.19(0.94-1.50) 0.1497 1.14 (0.87 - 1.48) 0.3447
Diabetes mellitus 1.30(1.00-1.67) 0.0465 1.06 (0.69 — 1.60) 0.7917
H. pylori infection 0.38(0.29-0.48) <0.0001 0.34 (0.26 - 0.44) <0.0001
History of peptic ulcer 0.94 (0.70-1.25) 0.6599 1.05(0.77 - 1.43) 0.7597
Enteric-coated aspirin 0.47(0.33-0.67) <0.0001 0.47 (0.32-0.70) 0.0002
Proton pump inhibitor 0.44(0.32-0.61) <0.0001 0.32 (0.22 - 0.46) <0.0001
H2-receptor antagonist 0.60 (0.44 -0.81) 0.0010 0.49 (0.36 - 0.68) <0.0001
Cytoprotective antiulcer drug 112(0.82-1.51) 04776 1.01(0.72 - 1.39) 0.9592
Angiotensin I receptor blocker 112(0.88-1.42) 0.3496 1.21(0.94 - 1.56) 0.1339
HMG-Co A reductase inhibitor 1.03(0.81-1.30) 0.8159 1.05(0.82-1.35) 0.6838
Antidiabetic drug 1.34(1.00-1.78) 0.0484 1.27 (0.79 - 2.05) 0.3289

Factors associated with gastroduodenal injuries suggestive in Table 1 with significant difference and established for gastroduodenal injuries according
to previous studies were examined for risk of gastroduodenal erosion using data of 1330 participants excluding those without H. pylori information and
with ulcer. Risk of gastroduodenal erosion was estimated by the odds ratio with 95% confidential interval using monovariate (“Unadjusted”) or
multivariate (“Adjusted”, which adjusted by all listed variables) logistic regression model.

Table 4. Factors associated with risk of gastroduodenal ulcer

Factor Unadjusted OR p value Adjusted OR p value

Age >65 years 0.58 (0.38—-0.88) 0.0109 0.60 (0.39—0.94) 0.0246
Men 194(1.14-355) 0.0212 1.45 (0.81-2.74) 0.2261
Current tobacco smoking 220(1.24-3.71) 0.0047 1.87 (1.03-3.25) 0.0321
Alcohol use 144 (0.94-220) 0.0891 1.18 (0.75—1.86) 04736
Diabetes mellitus 125(0.79-1.94) 0.3331 112 (052-2.22) 0.7526
H. pylori infection 187(1.21-291) 0.0050 1.83(1.18-2.88) 0.0082
History of peptic ulcer 148(0.91-2.34) 0.1063 152 (0.91 - 2.47) 0.0988
Enteric-coated aspirin 0.53(0.31-0.97) 0.0285 057 (0.32—1.05) 0.0569
Proton pump inhibitor 0.37(0.17-0.74) 0.0091 0.34 (0.15-0.68) 0.0050
H2-receptor antagonist 0.80 (0.45-1.35) 04251 0.62 (0.34—1.06) 0.0967
Cytoprotective drug 0.93(0.51-1.61) 0.8158 0.84 (0.45-1.48) 05703
Angiotensin I1 receptor blocker 0.95 (0.62-1.46) 08211 0.87 (0.55-1.34) 05214
HMG-Co A reductase inhibitor 1.36 (0.90-2.09) 0.1489 1.38(0.90-2.14) 0.1450
Antidiabetic drug 1.25(0.74-2.04) 0.3801 1.20 (0.55-2.78) 0.6527

Factors associated with gastroduodenal injuries suggestive in Table 1 with significant difference and established for gastroduodenal injuries according
to previous studies were examined for risk of gastroduodenal ulcer using data of 1423 participants excluding those without H. pylori information. Risk
of gastroduodenal ulcer was estimated by the odds ratio with 95% confidential interval using monovariate (“Unadjusted”) or multivariate (“Adjusted”,
which adjusted by all listed variables) logistic regression model.
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Table 5. Relationship between aspirin-associated gastroduodenal injuries and antiulcer drug treatment

Association of gastroduodenal injuries with concomitant use of antiulcer drug was analyzed using data of 1454 participants. The proportions of
participants who received each category of antiulcer treatment were examined in the three groups of gastroduodenal conditions. Those in each
treatment category were evaluated between the erosion group or the ulcer group versus the AMB group with Fisher’s exact test.

PPI: proton pump inhibitor, H2RA: histamine 2-receptor antagonist, CAD: cytoprotective antiulcer drug, PGA: prostaglandin analog

a: pvalue between AMB and Erosion, b: p value between AMB and Ulcer

n’£01t2154 AMB Erosion ' Ulcer

n=935643)  n=425(292) paluer n=94(65) palue?
No antiulcer drug (%) 690 (47.5) 390 (41.7) 242 (56.9) <0.0001 58 (61.7) 0.0003
PPI alone (%) 243 (16.7) 193 (20.6) 43(10.1) <0.0001 7(7.4) 0.0014
H2RA alone (%) 263 (18.1) 192 (20.5) 58(13.6) 0.0025 13(13.8) 0.1367
CAD alone (%) 171(11.8) 98 (10.5) 62 (14.6) 0.0364 113417 0.7246
PGA alone (%) 200.0 10.1) 102 0.5275 0(0.0) 1.0000
PPI + H2RA (%) 200.0) 10.1) 102 0.5275 0(0.0) 1.0000
PPI+ CAD (%) 33(2.3) 26 (2.9 7(1.6) 0.2558 0(0.0) 0.1606
PPI+PGA (%) 10.1 0(0.0) 0(0.0) 1.0000 111 0.0914
CAD +PGA (%) 10.1 0(0.0) 109 0.3125 0(0.0) 1.0000
H2RA + CAD (%) 4732 34(3.6) 9@.1) 0.1803 443) 0.7716
PPI + H2RA + CAD (%) 10.1) 0(0.0) 102 0.3125 0(0.0) 1.0000
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Fig. 3. MAGIC population profile (n=1506). CVD; cerebrovascular
disease, CAD; coronary artery disease, AF/TED:; atrial fibrillation
or venous thromboembolism.

Table 6. Characteristics of the Patients at Baseline.
Abbreviations: SD; standard deviation, BMI; body mass index,
NSAIDs; non-steroidal anti-inflammatory drugs
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Table 7. Major vascular and bleeding events

Major vascular and bleeding event Number (%/year, 95% CI)

Characteristic Mean+SD or
number (%)
Men (%) 1108 (73.6%)
Age (year) 68.2+9.5
Body height (cm) 161.4+84
Body weight (kg) 62.6+£11.1
BMI 23.9+3.2
Hypertension (%) 1077 (71.5%)
Dyslipidemia (%) 848 (56.3%)
Diabetes mellitus (%) 424 (28.2%)
Current cigarette smoking (%) 158 (10.5%)
Aleohol drinking (%) 606 (40.2%)
Dose of aspirin (mg) 103.9+26.0
Use of NSAIDs (%) 80 (5.3%)
Use of Other antiplatelet drugs (%) 368 (24.4%)
Use of Warfarin (%) 179 (11.9%)
Use of antihypertensive drugs (%) 1124 (74.6%)
Use of lipid lowering drugs (%) 779 (51.7%)
Use of antidiabetic drugs (%) 291 (19.3%)
Use of antiarrhythmic drugs (%) 212 (14.1%)
Use of antiulcer drugs (%) 785 (52.1%)
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Cerebrovascular or Cardiovascular event 61 (3.82%, 2.97-4.91%)

Nonfatal stroke or transient ischemic attack | 11 (0.68%, 0.38-1.22%)

Nonfatal myocardial infarction 5(0.31%, 0.13-0.73%)

Coronary angioplasty or stenting 29 (1.81%, 1.26-2.60%)

Hospitalization due to other vascular event 14 (0.87%, 0.52-1.46)

Cardiovascular death 2 (0.12%, 0.03-0.45%)
Major bleeding 15 (0.93%, 0.57-1.54%)
Cerebral bleeding 4(0.25%, 0.01-0.64%)
Gastrointestinal bleeding 10 (0.62%, 0.34-1.14%)
Upper gastrointestinal bleeding 1 (0.06%, 0.01-0.35%)
Lower gastrointestinal bleeding 9(0.56%, 0.29-1.06%)
Other bleeding 1 (0.06%, 0.01-0.35%)
I\

AWFFEOBFELERENT AR ET A &2 1 AL R
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Fig. 4. Vascular and hemorrhagic events in 4 categories of patients.
CAD; cerebrovascular disease, CAD; coronary artery disease, AF;
atrial fibrillation, VTE; venous thromboembolism, CVE;
cardiovascular events, MBE; major bleeding events.
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