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A 110 10 (9%) 35 (32%)
R 217 G52 (24%) A6 (21%)

il a7 17 [36%) 9 (19%)

o 129 [44%) 121 (41%) 43 (15%)

AR E - —- Bl == 31 (48%) 20(31%) 13 (20%)

R 11(21%)  12(23%)

Bk 32 [45%) 12 [25%) 71 [30%)

HARE 27(19%)  30(21%)

bR ERA - & AR CER TR - BR A - BHAD- =) 39 [48%) 24 (30%) 18 (22%)

e S5 (27%) 41 (200%)

TR BT ELT(EPE A& AR 7a130%) /78S (45%) N 21({11%)

o6 ERE- 82 EF a5 18 (21%) 43 (51% 24 (28%)
21 1613 777 (48%) S07 (31%) 329 (20%)

67






55 PRIV G PRAT 5 2 5 2 Al B

At S &

[Z b L 2B R E OFRIEICH G T 29BN O R T & 2 02 B4 2%
— R IC IR e R T 2 00 ? — ] f ARFIC DWW T

SHHPEZEE ¢ ST SERFERFBIMARAIIRY: Bk

MREER

WEDRETIE, EAFREOLELL Y — 2o =T ) v 7HEDE AR EICX Y, &
(MEOBLB A LN, BRI OEMLARIO N THE, L LAaRs, LT
7% Dt B S OV D R FEE PR o BN A & Sed T T EEIC el 7 B R A E S B
? ] LwHHEREERD, TS L OEERICT LERZREN T e T v A %2R T %
DEWRH 5, KO BT A L ABEEEON, MAFICERERKRY ., ZERO
21T TO KRBT N KA L, F78)E R4 L MR o Rz B b 22 i L
i~ — 2 T D population-based ZIEFDNHEIISED I L 2 T — 2 %1F2 2 L TH 5,
AWFFEIC X 0 FrEE oM IXRENC IR 7 < ¥ 50 R CFAE L. RIERAR 12 %)
I EIN R % OB I b 2T RS A IC TR o 72, EGRT-& L C DA
B OB I IEECIHIM TR E <, (DR THIMTIEd it ok, HEDEEE
TR OB 525K & WINFEZE CHRIEE 1T 5 2 BIEoEI AR Ik E <, Ry ot
KED o728, EEEEKROBES RV n dETHIIMTREZIZALR R o7,
TR ZE S0 o Y I A RE 2 1 (3 AR T B 1B IR 03 i 25 h R R AT IC IR 2T >, & 2 WIiddEfi S ¢
WEBRRBEOTIME I N T EGEER D a2 b TR Nz, U EokERIIMAE T,
R 12 AR AE I <2 fixd HE 1 o0 FEAE 1 S B RE R e 7 i X 2 X b L 2 23BE 53 B A REME A R B T
5. —J7. HEEICE T 2MAEFORERIE FRAD 25~75 o 57 @& o i
Wt & el d 2 &, AiEEEROBEG K E WNIEEOE & ERM L, 4G E1ER O
HBp/hE L S ETFHMOEAREM L 72, 2z LA O FHMORIES KD F7
BREOMERZZ TR T VI L 2R LTWAAREELRED 5, wWTFhicd Xk, TN
R AN ST EIERBE B S L C 0 3 A[REMED T RB S Nz, TS DT — X IR o R4
RS 2 EBEER DAY 27 - 5 ) X 7EEOEHE KE X 2EFAITHS 2
23 % 720 OIEFIX IR FE O fLffE & R 2 EHE AT — X1 W fF5, £/, Y 2270
RZEIICmz <, BISEMICEH T 2 EEBEEROREERELZIHL 22 ic T niE, ERHFS
VR ZEEPHEETE S, COEMFLS ) X 7EEOHETEIC X > T, YELEFD» HIEE
BEER A RET 2 2 itk b, HEGE AN a2 PORERNT 2 2 L 8T
BB L PHEIT A Z EAAREICR D L EZ B,

69




AFFERER
WA (X, HI7T @A I X 2 /F R E
PREFR AN ENTSE [FZERERR & LR R B
T BHTIENE] I TRIFE ST & Sk O
FEDRAE ) R 7 DR & REHDN IRAFFE T
LA LT & 7z, [ABRICEFED A X534 D
fEF. BHETREEERE AR o FhE & R IR
5718 & DI HT VW BIERRD b, 5k
b TN REOEHRAEGNERE 2 O HE
HRTRBINTWSE, —F, l@H7=H DY
By @ & 2 o EEOHERICE R %
MR L 72 f R, Fa o7 @RFRERE (<35h) IC
FOTH INLEBORIEY X 7 BHINT
LAEE, Wbw 5 U FR o B N 235 5
N, ORI AL DoATIIIEE —BL 72,
L. SHREELT o5 @rEM % — 8
(<35h) T BT LiIck Y, ZDFH
R IC B S Nz 97 F DIREFE Y X 2
DT L T B A[REERE Z b D,
W O h DR FEER B X Y EER
2B, FLRERE T )12 1 SR RE R O FEE
Ux7%%ké&5ﬁ%ﬁ#m%énfm
5, L L7%h o, FER Rk IRILIC
nf U AMTEREERE O FAE U R 7 % GEl i
AEL Tw 2 EETtiE. FaoTidavy, £
7o WAEh oA B L, Fr BN & DB
HIZH S I I N TWR, % 2 CHRITHE
B XTI EE ORFEEHROB N2 L., K
C [EFEIC Rl 7 7 BRI AEE S 5
7] L HEERED . THE X UEHE
Fuon LAERGBRIEN T e T v 22 RR T
LR D B,
AWFEDOHIIZ, A L 2EEEE (&
PEREFEMRE, As, CIMEEE) @5
B MERICESEH T, BELTWEH

BE oW TEBRROFE LTV, 21
LEBORIEICH ST 2 9RO T &
ZDREBOEACICET R ERITI 2 &
Th 5,

Bt 5iE

(v 74 v -WETHFA V]
ZHE O THERER (R 1) p o Esd
IC X BHEGI 2, RNEERT 2 o0 2 IR
Db, ®aEFICHBERIEOMELITD
population-based case control study GERI*F
Brse) =175,

(£ 1] W foEs—%
(WA= I (1 S B 0 %)

K5

A VEER L v X —

M

BTG v & —

PRI AR A

e ml A e

s fp e R S5 b s

SHEPRERYE v X —

NG SEy T

iz ey N TT NEX T

O (0| N ||| bW | N~

AT+l

70

(GRIPEED
AHFZETIERD 2 fi%FHIEH & 3 3,

1) 7RSS BRI D S HTIc X B liAs
HDFEICDOWTHIT Y 27 2 HEE L 72,
FHYV R 7EEERD 5,

2) 5V A ZEGITIS U THEIR, B
SR EZFERFETAICX VT 2,



Ut 3 o s L 1]
GIEMIAH 2 AL 5L HE)

- BOREIG AR R

- ZHEENDO B 25~T75 %
- HEERB L UOKES

OB A A L HE)

- WA B D 72

- ZERNO B 25~75 %
- H¥EH

(BRAMEEHE)

R GEFEAOAOD S bRE LY
HLTWhARng)

IR Z DMIC XY HE B XN E OFIEIC
X % HidsVE R~ D [B1% 23 N 72

- BRI AR 2 o 7o BB

- IME MR AR

UiEBEE /7% 3 X VB R /5 i%]

)

=HIR O AR 9 bt (K1) 1
BT, ZYUBEFEOREDPHERE I N
Bitr. UWRBH M E X, BE OfRE
% D CHHE AT HE & HIWT L 72 Rl c A
DG % S L. IFZE~ D101 % (K
35,

W ~DRFEEBRZDOL, HYEE
H O & BEARAN S X UKD EfE
TrRHREEFERORER (LT,

HHEE) ~E&T 5,

HHERIE, BEAAND L CIEHE L E
gAY, AEHEXHAEST 5, 2L
<. AEBZ., FEFI AR DRI
<. R OFMBHE TV, REHD
S %1T 5, MEHFOISHK. AN OR
ABEIETE 25 IIARANRTLAT S)

71

KUK (RANDREEAR D00 5
TR D RAERE T 2) ICHME
~OREIZ 3 %, [N IR E B A
AL E R 23R E & T B 2R
ERR

UHEEDPC honGEE 8,
W% DN EE R IRRED . % DIERI D
EESRILE 04 L < 2 500 (FRGEH)
XL, [k TEIC XV AEZITI .
(RNREM O [FRIEEM I REE & L
THA Vv ZLTHHI,)
HRRERSE T Lo AERIETE
HoMA - Fin - BEEF] 2L DTFEEH
HEBR~ERT 5,
WHEIcSi % S Wiz fiehl (B X020
K WLl TSR L, #il
efltd 5,

A AL E M AN, REEASE DA AR
O b NT e, TR ERER Y
BHEPHIRICHERD b, FTIEZIT I,

11}

Ut BEEE /7 i 3 & VB IR & 07 i)

@

2R EHRIE & At ERRE B D % T
fickeo & 3 CILBAERRE. e
PREERE., B X RS GG RS &
HACINEIEE) 2% vy F AV LY
T7ELTHWS,
“HEYEF. IR LTTHTICHK
o b, BHNOREERY A —E%E A
F3 2,

HEFY A P2, SIS b FE
FITREIC IS U 3525 % e I S 2 ek 1
L. JEFloFE G LT, MR fRmE
7= O RO IR 2 S 5 2
BePE % Befi i i X 0 AR A &2 1T
W, NERE R EIET S,



i & 7= FEEFTICRFSE R )1~ DA
RFEEL, HEB D KFEEF &M,
o CTHER N ZMKAEL . JGFHEIED
N7-5Ex, BEEX 3 HIE3E B AR
FHICEXEBHZTZAL T LI KH 1
KT 2, TR~ DIGHE %1572
FEFTICIIICFEHALS 2 &AM T 2,
MEREFL R IE. FFHERBSLOZ
DHEZFE B 1T LIFFE D5 & 177 /112>
WTSCED B\ 3 HTHIC TEHRTICEA
TV, KFE~ORSMEHLET 5
FiTik, HR T3 R TE LIRS R
fefitd 5,

BRE X 0 A 3E B BOHERR 0 T IX R 2E PR
JAR 2 AT o 7z BRI IRE I I IES 2 H L
H7-EEER W GEI1X. Z0FE LR
WEBCEIET S X O IREET %,
FEGIFE IR I THEE X 9 HIDE S B
WE ] I O fEE O S — v %
AR OEE LSO~y F v 7
EoxmReflzihilicE 2 X5, W%
PHEFEBR L YK FEE (NFHEY
&) i, HEEMZEXT 5,
FUEERII~y F I L VIEE X
N 7 — v X SRR & A
R Hhil S 5, AHEREAEE C. FAEE
MOGHAR) BLUoREEZEDY
I, Hah (RvE)) 2L, CEIC
X 2FHHAR W LITRRERHERICK S
A% Eio b, S RERE AR A
EEREES L OVEMEL2LEKT 2,
WEE HRHEE R D ST b IR D INE
DEMZICEZTD 5 I X 5 xR
FEARNDGOEMEZEL., AL TD
59,

%Y iR . SR AR - H

72

5 - AL A B 2R G R EfRENICA
NIRRT EF TSRS ICEIE T 5,
WIS MmE N0l (B X2 DR
) iR L, #tLE iRty 2,

A E MBI RECASE DA AR
O bt MSHERBR Y
SRR IR ICHERE D B, FIIEZ1T .

[ EEFIE B X OBt T /7 1]
BHEREGIBUL. JefTifge % S iic 200 5%
TET 5., WEE O BEREL. EFED
3f5L 9%,

fER & SO~y F v KT e LT, &
Al - EG - BEE R~y F v T 5,
PEREE L LT, FHETEe X740y
ZEkgE T A X 0, R (R .
Al & OCEEBE A e (EBFHEKRD
FEA D72 ) - IRERIRFEIAL - JHESEIRFIAIRL - IR
HRIRE AT - B BYIRFRIAL - D257 B - fth D 2345
Hr]%BAD L, FERREICN T 2 2 b
L A BER BRI OB A A4 v bk X
Uz D 5% XM % F 4 2, HEHEIT
ICiX. SAS - SPSS Z w3,
BIXHIEITIEH & LT, 1AW & 55 @
M ORHAFHOBGE., 2. HEIREFRE O & Bl i
FERERE & 2 b L 2 B B o BEE 0
WOMGE, 3.KEZFICE TS5 A L ABH
TEBFIE OB O HEOMGE, 7 & hE
fEd %,

GIERFE T L OBEL 2 0 FHIshE.
FEF R OHEE]

ECEATRE R GBI oA v XE) 2 V.
AL ABEREBORIEY A7 EHEE L,
TR HETB ORI ERFE T V2D F|
PFEBIEERIC X 2 BIRBOFEAICO VT



DEMZFTE Y R 7 G %KD, Wi o D
BAVERBEERN DOFRE IC X 55 DR
G H ORI A EVE 2 BT S 5 .

(FAEHE)

(BRI X 2RI =] GREZR 1)
O X 5 I, FEFOFHREIC OV T,
FHREL VL IERES S,

(= b L 2ESEEE S X OFER#HEE R O
FENE] RATEER 2)
Hit RNEMZ=ic s 2 EREE IR DIE
Hob7z 5,

1. e (EBHERSEH» O 2D)

2. FRE AR

- FIERTH i o 86, HRERORTH)
1 22AMD 1 H®7 Y P55 EReH

- FIERT A H YR 056, ERF O[T~
H) 1 2A® 1 H® 79 555 @)
HE 1 FEogEECREDOHTo, 1
2>HE D 1 H&® 72 Y P57 )R]

Sk 1 FoJ R TREOH T, 1
2HE D 1 H&® 72 Y V¥ 57 )R

3. IREHEINFEEL

- FIERTH o 5A. ERREoRTH) 1
A D 1 H &7z Y PR

4. JEFERFREEL

- FRERTH Gt o354, HERFORTH) 1
2>HD 1 H & 72 Y -2 i R

5. MEARIFE£L

- FRERTH Cof#oi5E . HERFORTH) 1
»HRE D 1 H® 72 b IR R

6. HENRF[EIEL

- FIERTH O oBa. Bk oRTH) 1
2HEID 1 H® 7= 0 VimeEkg i

73

7. JEITE

8. ZIAEIAIT

CEH (R, R, BERAD) o fh A
RIL, BEERE, WOBEEE, "L AT e —n
ME/ HEVEes. PERR BT, EBEE
B R, RE

(fiw B H ~ D FLIE)

WFgEIc B b 2 BIfRE X, WS o
MNEHREE I CoOWT, HHIh 3 ES. &
Bl % E5F L e, ¥ ERRIFSE 1B 3 % i
fE8F 28 L, ARUFZEEHENIZ S HREES
R E S R R EE R B R OR
Brx T, Kilx%J7z LT, KBE2ZT
TeNFICHENSEE L 72,

CHFfiER
(ZERICH T 2 s o FE R
AWFFE Tl ZER O EE R KB D
FEAERSIML 72, BwE3IFEHICINDL
D FIIRBE I % & 7= B 2s o BB o 4]
SR A ZE 2,307 1] (67.8%). AkHHIM
837 (24.6%) . < b & T Hiif 262 151 (7.7%)
T, MIEZE X A & 5R 72 28, MK I
2 b BT HM Tl —E O & 2880 75 b
o7 (F2~4), TD 5B 25~T5 D5 1H
HHARBEBIIREZE 1,022 4] (62.5%).
I 439 5 (26.8%). < b T HAIM 175
il (10.7%) <. #%E 3 FEORIFITAZL T
BHot, BERBICH® B 25~75 %o BH
B OEIAIIINIETE 44.3%, RHIIM 52.4%.
CHPETHIM 66.8% &, < 3 EFHIMTIX
BRI 0 3 I EE MR OFERI AKX
<L WTIREZE <13 A 7 <L Iz =2 o
RIS AZIE L 72,



[%2] Z=F=EO KaRbiiciikx [£4])] Z=FEEO REAHHEICHEE X
7= IFEZE D BE K 7= S IETHIMO BEE
Tk 28 4 | SR 29 4F [k 30 4 Tk 28 4 | SRk 29 4F [k 30 4

_ .| 155 173 173 B e 22 35 36
BRI 2= o0y | 6a) | (68) RARERE 2 gy L (08) | (27)
s | 250 248 242 A -0 34 35
AR AR v £ (124) (132) (108) AR AR v £ (21> (26) (21)
186 212 184 32 27 22

% XS S8 5 R L AT
ST Tt A (92) 112 | ©3) ST Tt A (22) () (16)
N e 204 228 257 N e 22 10 20
RN BT 84 105 I B T 16 22
— B R IE AR b e B (27> (47> (66) — B R IE A b s B (1()) (15> (19)
44 o .| 480 419 450 . e | 36 37 41
SRR 2 006y | (169) | (170) SRR 2 oy | (25) | (25)
218 225 220 25 25 23

\ S \ B o
i 90) | (92) | (86) i 17 | a8 | (15)
: 123 221 234 } 11 12 21

R SRR AR R SRR AR
524 512 551 63 62 50

é/\ PN = é/\ P =

IR e | @ | e IR (46) (35) (33)
oot 2185 | 2322 | 2416 oot 259 258 270
e (993) | (1040) | (1034) e (172) | (169) | (183)

BEEL (25~T75 D BEE)

[#£3] =ERO - XBERMBTIC % S
N7z Mo A
SRR 28 4E | PR 29 4E PERK 30 4E
ERAL|S S (36) (34) | (48)
ARG R v & —
RO R v & (44) (62) (58)
79 67 84
5 BT
SRR LR AR (45) (32) | (46)
g ol (34) | (42) | (40)
= R IR SR R e (19) (36) (28)
— .| 119 121 88
SRR 2= ey | 57y | (42)
103 100 101
\ B
BEREAIEE | o) | (52) | (50)
: 62 90 70
Nt Y UN T S e 4
FESBBIERDE | oo | (38) | (36)
206 203 219
E Y et 1] (o
R (100) | (105) | (98)
P 805 858 849
&% (414) (458) | (446)

BEEL (25~T75 D BEE)

74

BEE (25~75 D BEE)

(B fI%]
EEEGIBUTIET I L T\ 3 28, fi#fT
AIRETH o 72 AL 30 4 11 A X Y PRk 31
2 HICER I NG 34 BloNERE R T

(£5). WaIZMITEZE 13 ] (38.2%). i
i 11 %1 (32.4%), < DR Hifm 10 41

(29.4%) TH o7, KhEiXICH T 2 MWk
FEAGRRHHOE . BEEFIBUC 12 hE
XTI Y FNRHE L NI,

iR D SRR I Wk X L7z 25~T75 %
DEMMAERERER L VBET 2L, 3~
FEcfESE 256 I, RdHm 110 1, <
BN Hm 44 Bl A RiAEh b 0T, &
FEAIZENREFRN 5.1%, 10.0% . 22.7%
TH o7z, IR X 7z 25~75
% D 2E h BE I 5 @ 2 FEE I AT
HHH., HMLET 5L, AFRICET S



Fi I \CIRIE U 72 88 T MREZE D HI A1
FUL . M E L, < B R HnT

TER L 72,
(5] W hEEiE B N ER
WifEsE  pidm | < BBET
i
SATEER L v X —
TR A B v & — 1
IR R AR 3 4 3
Sl Hale 2 1 2
ECPR L] 1 1
ShpREREL Y X — 2 1
HABRER kAR A 1
i AR A 2
AR 6 3 1
it 13| 11| 104
[(FFEH]

Tk N5t 34 HIOFIEH 2773 (K6 ),
RRBCRZE REVITA L N o T,

(6] JWARBIZESEH
MAREZE | BHI | < & BT i

10 H 1 1

11 A 6 3 2

12 A 6 3 4

1H 3 2

2 A 1 1 1
(AHERE]

EiF I N3 34 Ml o FIER 2R3 (K
7). WHBTRKEREVITALONT, WT
b BRI IC 2 O\ 2 R 72,

75

(R7]  JRARIFESE R
REZE | BGHIM | < & BT Hid
0 — 8Hf 3 2 3
8 — 18 I 8 6 5
18 — 24 I 2 2
EN 2 1

(FAE i, 4]

Fik X -5t 34 Bl O FERERFAF i b OV
d (F8), &fFTiIIBEME 23 4l &k
10 5l & BT 2 o 72, FREIRIC I ZE
THREIC BEICS <L MM Td 2272 v 5
ML h o728, < DR T HIMCIEFRET
H o 7o, FERERFPEERIL B 55.3 . K
P 56.2 T, % T BT EiR,
MBI ClE 2 d A b3, < DT HImCT
FRETL Y EIRBECH o7z, TTH—
LM VERREZED 1 BI-CAElin, TER 23]
BETH o7,

(8] IR OHE
R | MRt <§éﬁﬁT
Bl |8 | & |8 |X&
30 ¥ & 1
W0Ft | 4 1] 2]1
5045 3| 1| 3| 2] 1
60 & | 2 2] 1] 23
70-75 % | 2 1
sl 17| als] s
(REBI)
TON 563 51.0| 536 53.5( 55.8] 63.0




(%5 - AR
1. JhrEsE

MrEZE 13 Bl 2zl 3 2 L. T T v — 24
AR EEZE 5 61 (SR NEIIREEAESE 3 1],
HBIREAERE 2 61) . 7 7 F RZE 2 f,
branch atheromatous disease 2 i, 0 JEPEM
FENE 2 1, MEE BHIRARREIC X 2 GREZE 1 {1,
JRARAHIFICH -7 (RI), TDIHH,
77 v — LRSS (B N B IR A
f£) 1] & branch atheromatous disease 1
Blogr 2 fhicEaERRE (22 b
PR R R T VT 77 — B FEE
) DT I Nz, £T7 T v — Atk
IREZE D 2 5] -C FHBR YRR BT % 72 1338
BRA 7 v N BEEN ST S iz,

MREZE DR AT L FA L RfHA 2% 1%
IEFECTH o7 (RI), FEMEIIIREZE D ¥
EERALIC X D ZRRCTH o 72 p, EEIREE X
134171 10 i & 13 & A & DFEfI TR 7 (36
10),

AEEER & OBRTIX. 77 r—24ll
R PR 2E © 13 5 3 N BRI S AE D 356 T
b FHBERPAIE D 5 T b 2T 3 KAEE
M (SRR, BERWE. N6 HE SR EE)
DTN ERD, 13 & A EDIEHTIHE
HTH IO FTMEEZFIEL = (K
11), Z Ot oFHC b 8 il 6 <] & 2
DAEEHBEHROBE 2R D, ZD 5 b 34l
TR D 5 W IXIREHRILS A TH - 72,
DR PERGZERE @ 2 filrh 1 F I8 oA 4
I LI TH o 7288, BV o 11Tk
DIEREOMEZRD o7z, BB, TT
o — AR ERFEZE O 1 4TI A EAR O BE
Fx@ D7,

[329] WfFEZED P50 4a & fEZERE SR
Jibi A 2E D - FH Jibi 5 ZE oD fiE 35K
z Wil - %% | MCA
o | GEHENBIIR  as
L P mifl — %% | ACA. MCA
gﬂ L - RfE | aEfE
2
it W - %% | ICA, MCA
1;% FAENIRIE A SE
S Al - %% | MCA, PCA
A - RE | KEINEER
7 7 FiH%E
A - RE | KRIMFEER
Branch A - R | KRIMIEEER
atheromatous
disease G - RE | KEINEER
Ll - FRE | ACA
LRI ZE A
L - BRiE | /MK
HEB B S e L - %% | PCA
JRRANEH il - %3 | PCA. /MM

ACA: HKMMEIRTESEL, ICA: PIEHBIIRGEI,
MCA: FRMMBIIRAE. PCA: % AMMEINR
TEI

(£ 10] HxfEZE DR
o ma g | = zofl
s
T HY
z
O HEABIR | gy | g
& i g | (RS, GEB)H, R
ﬁ REdE, fEsmiEdz, WERREE
I K
i |FHENRIEASAE
A FY
FY
VR ik
FY
Branch BY | JEBIE
atheromatous
disease B
HY
LG -
FY | EEHKH
- Bl R At e L | EEE
J5 R A B ML | KFEAE. EBILH, B




(32 11)  AiEE1ER O BEAE & BRI
RS DTS | BT R | ORI IR R
7 Rl (B | IR | B
7 _ _
2 mEnEk o o —
el [k mU o | Ak
L] e Gl ke s
o wEh |mgeh | L | e
i
it wE | mL | mL | mL
b BRI eir
Bl ek | mL | mL | PER
PUANER

fmE L fmE L fmE L fme L

VAR L
HE | E L L
Branch ﬁ}é L ,ﬂ‘}\ L ,ﬂ‘}\ L ,ﬂ]\f\ L
atheromatous gy
disease W | my | L | R
UL
E L | BET | L
LRI ZE A
R | L E L
g BRAREE | AR mL | L L
DA
R L | ML | L | BT
2. figH it

M I 11 il 10 {51143 e i A v o
T, B THIINT 2 v A FIMEEDH
MFERTH > 7z MRS A 13 AKH, APl
INEI2NRIE T, RN AR (7 60
IC% < | IMREAOOT 13 & I < I g 4 il
R 3B, KIEE T 2611, /hid 1 filc.
7 I e A4 FIEREIC X 2 b D TR
BT Thotk (F 12), mIMEMERH D
4 I IIMERREFM A LM I N KT
1w A FIEREIC X 2 HIMIZRAEIICIRIE
Ihiz (R 12),

M IIC X 2 (s 12 E BN R EE 23 9 4 & i
b% <, EIARREE 45, REREE 45, b
ThEE 3 fHl L ki (R 13),

7 a4 FIiEEIC X 2 Himcix, &
HEEROAIIAL N> 72, BT
PERG I T iE, 10 i+ 3 il © o A I
f LA & 2> DGRBS FERE S LT 7228, B

D D7 HITIERIBEE. KEZW D 5 ITRE
WD HRHCTHD o 72, FERWEIL 260, IEE
BLEAE, B O EoBEIRZ A E N 14
THbNz (F14),

[ 12] MHIMOJREK - 34 X - FH7 -
M=V
J&R P A X A NEYad
KA AW I e i 21
HRET | IMERR
HEET | ERR LA
B rh 7y it | MERR
= ~ -
i Ltk | RERE
T HREK | RERRER
FEwk | ARTERIRE
N AR PRAFI IR
R | RIFRREE
e 7N PRAFI IR
7 2
o4 v | N ERET | REFREE
L
[ 13] I o fEfE
g 4L EH)
pyee o Z Dfth
e | HY | ks
* B E . s
B | A
y | AT WaEkE s, WThEE
GRET | L | ks
B s | Y | R, bR
=]
| | AR | A
M TR, T R
. HEE | By | s, e
fewm | Y | e
HEE | By | B
;; sk | gy | s
FE | L | . SESN
73|
EVEN ERET| BY
s |




(£ 14]  AEE1ER O B & Bkt (£ 15] < 5 i o J R B R 5

WAN | EuE | s (ogem e | | a0 it
o | ME | wpeh | mL | L el iy
o) P R WL | mL HIZEBIR | 1 P-4, B R L —3
™ H 1 Pt
BT | weh | L | L | e —
BT BHTETT
| mL | mL | mL | L —
| B | psmpR A
fiv | wieh | Rk | L | L -
P R i i I P T
n i 12 —
. tgk | b | mu | PO mL o ——
e | ME | ML | ML | fEL : T
ABUR | OEE | EL L | L R — &N F, BER L —
M mmuk | mE | mL | mL | L ] [P —
- L |k
N il BE U 0 I 38
W7 <, FE A
otk | em | mu | mL | mU | mL (161 <& MBLTF MM OAER:
| % m |t | R | P % ot
| APRL ] e | g
ML | mEL
3. < HETHIM A2 [ g L | 47 0
< bR HHTL oD SR 1 8 491 2SR BT S . L | A,
PAINS hv4 VBT SRS 1 B A
Hc. BMEIARAE SR AL I AT EENAR 3 1. ™ | 5y | mL
HOIR 3 0, PAMBIR2 Bl ch o7 (e | # | HE ey
15), 5% 9 @ 2 {5l L3 Ak Eh AR AR aHE 1 B AR 23 mL HY - -
- - mE, RS
B C b - 7, 2ol CHITE R CIEIRAE 2 totil 19 L | S
Vv vy 2l 72 BN = A L SRR feL | HY
. e ~N e s e | eE | BV | MEL | EEREE
(MENTF) 2 &0 FMIRBHT TN |l 5 Tl

7= (& 15),

b BT H I oo fiEfi 13 Ak . S5 EL.
o LTI et e OfER %
Dol (R 16), EHifEE, KERE ML

(£ 17]  AEE1ER O B & imgekit
JRI | AL | L | BERE | DRI (MEE R
ML O| MEL | ML | ML

FfRHR D D725, WIEnd PEHITH - SR g | gl | meL | #EL
B

e (F16), WL | MmL | L | L

TS EER O BEAF (X S UEAE 2 . iEE IR mL | mL | fmEL L

WESE 2 Bl A DD BT, DTS 4@ $§@§¢ mL | mL | e

D> DR IT X N T W72, BEPRIR R LR ML | fMEL | ML | ML

BoOMF IR o7 (F17), | MEL | fEL | fEL fEL

IR | sppgerp | L | L | MEL
ML | L | L | ML

ARBEYE | e
BIORET | BONR | el | L | ML | ML

78



D.E%

AWFFEIT K Y FiEE DA IR I
Btk 7 <. P9 50 iACCTHAE L. FEIERHH]
(Z BB P S O % o SR I iR D %
W EBHL IR0, RIERTE LT
D LB TS D R 3 I 2E e i I T ok
L. KB ETHILTCR D o7, HE
DEIEBFER OB 5 23K & WIKIEZE CTRAE
B HED 2 BHEOHENFFICKE L, X
T TR % 22 o 7228, A5G ER O
G hBETHIIMTRMEZETRD» -
7z o FOAEEZE 0 ik HE LA 3 1T L 2B 05 1
DA FEFERTIC IZRZW 2. B 5\ I3dE
fInhcwizrRpEoETMEI LT
G ERY R L TR ONT, Lok
SEITMAR AR R i E 28 R 1 I o> FEE 1
FrEEEE e S EIc X 2 2 F L 25T 3
AMREME A RIB L T\ B, —J, [ERH D 25
~T5 1% D FEE MR OFIEE S & T 2
& AEEEHBER OGS 0K & WM O F
AHRFEWL . EEEER OB G2 /NE <
DTN HIMOB G AEN L7, RIZEHKS
Nz DT EIN TR NWT — 2035 5
7o RERNT L 712 S 3 2 £ 228
BB, I L AL HET IO SR
Db HEREOEEZ TP T W L
ALTWAAREMED D 5, WIIcH X,
4 C DA IR AL ST EIER B 03B 5 L T
LH[REES TR I ., AR ERIEIREZ W
EEZILND, TNLDTF—X 3T —RA -
IV e —AROEMET -2 & L Tl®
THETH D,

55 SEMETEUC BT, N - DRI
20 % 97 KEER - REMEITE VIOkEET
HEBL T3, —HT, HIRITHTEHL
7 IR 23 A D 57 SERRTE A K & Tt B O

79

D ATBUC X 3 578 o 7 (REE A~
DHIFFE X V. L LAans, D imEikh
fErt 3R, FEFBRTE L L i, 975K
WHETBICD X ) —~JHORNIET LR DRk
FEAH OB KD b b,

FRREDNIES R E® L1201 iE, F
FH T e T v RICHD < 2y A oS T
Ths, AFEOEMICLY ., MEFOFE
A3 % % K OFEBEER O FHNT Y 2
7 w5 R 7EEOHE L KE X ES
IS O 2 e uiE, 57 KGR E o B2 Z
Wk e EEOREED M FICET 5 XD A,
57 SAEAT B L a1 D 72 A3 5 AR 3
HbH, Tl M) ZR7DOKRKE I ITMAT,
RIS IC 351 2 FZE RSN D R R %
o2 icdniE, BHES Y X 7 IG5
ETE 2, ZOEMEFE Y X 7EHGOHE
IC X o T, YFEMD O FEBHER % kR
EF bz Licky, FEAIE LS AE
EDORERRT 52 ENTE 30Tl
B LHA[ReL b, bbb, (FEERE
BROBREN —HEZDI A ML LT,
FRMEEN L~k a R b
5 L HARNITRT Z L HAREIC R D L
FEribid,

Population-based D3¢ & L T3 %
X, BEICHAR & AR R U B RRAEGIR % 35 m
TR DZMEDRD B H . AWFERFITIER I
BRZE S . MO ERPIRE VWL EZ 5,

E.f&3

Wi AR Hr D FE AR 1T 3 5 1 SEBE K o
NYR7 - FEIY)RIEGOEELE KE X
EREACHO 2T 520D 7 =X+ 3
vibu— RO h 2 EE T — X
HE L NI,



FHIFER

L GRS

(D Suzuki H, Fujimoto M, Shiba M, et al.
The role of matricellular proteins in

after  experimental

brain edema

subarachnoid hemorrhage. Acta
Neurochir Suppl. 2016. 121:151-156.

(2) Fujimoto M, Shiba M, Kawakita F, Liu L,
Shimojo N, Imanaka-Yoshida K, Yoshida
T, Suzuki H. Deficiency of tenascin-C
and attenuation of blood-brain barrier
disruption  following  experimental
subarachnoid hemorrhage in mice. ]
Neurosurg. 2016. 124(6):1693-1702.

(3 Suzuki H, Shiba M, Nakatsuka M, et al.
Higher cerebrospinal fluid pH may

the of

cerebral after

contribute  to development

delayed
aneurysmal subarachnoid hemorrhage.
Transl Stroke Res. 2017. 8(2):165-173.
@ Nishikawa H, Shimizu S, Nakajima H,
Kitano Y, SanoT, Mori G, Miya F,

ischemia

Suzuki H. Characteristics of blood
blister-like aneurysms with a
saccular-shape  appearance.  World

Neurosurg. 2017. 108:595-602.
(® Liu L, Kawakita F, Fujimoto M, Nakano
F, K, Yoshida T,

Suzuki H. Role of periostin in early brain

Imanaka-Yoshida

injury after subarachnoid hemorrhage in
mice. Stroke. 2017. 48:1108-1111.

(6) Nakatsuka Y, Kawakita F, Yasuda R,
Umeda Y, Toma N, Sakaida H, Suzuki H.
on behalf of the pSEED group.
Preventive effects of cilostazol against

the development of shunt-dependent

80

subarachnoid

2017.

hydrocephalus  after

hemorrhage.
127:319-326.

(@ Tsuji M, Ishikawa T, Ishida F, Furukawa
K, Miura Y, Shiba M, Sano T, Tanemura
H, Umeda Y, Shimosaka S, Suzuki H.
Stagnation and complex flow in ruptured

A
association with hemostatic pattern. ]
Neurosurg. 2017. 126(5):1566-1572.

@ Ak Fik, Z BEA, IR B, b
Matricellular protein & < % i T Hifl#%
delayed cerebral ischemia. A IfIL%& 4.
2017. 33:13-15.

(9 Suzuki H, Nakano H. To
translational research in subarachnoid
hemorrhage. Transl Stroke Res. 2018.
9(1):1-3.

Suzuki H, Nishikawa H, Kawakita F.

Matricellular

J Neurosurg

cerebral  aneurysms: possible

improve

proteins as  possible
biomarkers for early brain injury after
aneurysmal subarachnoid hemorrhage.
Neural Regen Res. 2018. 13:1175-1178.

@) Terashima M, Miura Y, Ishida F, Toma
N, Araki T, Shimosaka S, Kanamaru K,
Suzuki H. One-stage Stent-assisted Coil
Embolization for Rupture-side-unknown
Bilateral Vertebral Artery Dissecting
Aneurysms in an Acute Stage: A Case
Report. NMC Case Rep J. 2018.
5(2):45-49.

(2 Nishikawa H, Liu L, Nakano F, Kawakita
F, Kanamaru H, Nakatsuka Y, Okada T,

H. Modified

prevents blood-brain barrier disruption

Suzuki citrus  pectin

in mouse subarachnoid hemorrhage by



inhibiting galectin-3.  Stroke. 2018.
49:2743-2751.

® AR ek P R, g B Al %
SRR LD R IR DL E L BRD

SHEE ALEE. 2018. 27:216-221.

(49 Tanaka K, Ishida F, Tanioka S,
Kishimoto T, Shimosaka S, Suzuki H.
Transient aggravation of
hypopituitarism after parent artery
occlusion with low-flow bypass for
unruptured giant cavernous carotid
aneurysm. World Neurosurg. 2019.

123:339-342.

2. PRFR

@O $#A FHif. < HEETHIMCEL © 2 —
EE AR, Stroke2016(5 32 [ A XX L -
VR Y Y L) L2016 4 04 H 14-16 H.
FLIBE.

@K FHlk. M E i L delayed

S

=

cerebral ischemia : FHEF & SHDEYE.

% 75 [ BRI SR,
409 H 29 H-10 A 01 H. f&hH.
(3 Suzuki H, Fujimoto M, Kawakita F, et al.

Toll-Like Receptor 4 And Tenascin-C
Signaling In Cerebral Vasospasm And
After  Subarachnoid
Hemorrhage. Vasospasm 2017 ~ The

2016

Brain  Injuries

14th International Conference on
Neurovascular Events after
Subarachnoid Hemorrhage ~ . 2017,

09,30-10,03. Los Angeles, USA.
@ Suzuki H. Tenascin-C in brain injuries
and edema  sfter  subarachnoid
hemorrhage : findings from basic and

clinical studies. Brain Edema 2017. 2017,

81

12,07-10. Guangzhou, China.

® AR Fik, Z BEA, PR B, b
Matricellular protein & < ¥ & H &
delayed cerebral ischemia. Stroke2017
533 AN L - R Y Y L 2017
403 H 16-19 H. KBR.

© $]AR FHik. A XL oS R TIBED
258 L BUR O, 5 37 [ H ARG e
SEEla v 7 L 2. 2017 4 05 H 11-14 H.
Tk,

(@ Suzuki H. Computational fluid dynamics
simulations of flow alteration treatment

The 2nd
Meeting of China-Japan Neurosurgery
Alliance. 2018, 11,18-19. Odawara.

PR Ak R ER LH Rl v
HRAR =i X B h T I D
TAA v C B X RN
fEM. % 5 | MatriCell 7 # — 7 L.
2018 £ 09 H 01 H. =H.

© $AR Tk, LR ER KH EOR Al v
RAZY = ABRIC X 2 DB
T B FE TR M Al € o FE AN & PR GE
R, HAMGFEMBIE R 77 B4l
#2. 2018 £ 10 A 10-12 H. fii&.

AR ik < BT ML v a2 —
B R HR. Stroke 2019 5 35 [A| A XX L -
YYARY Y L 20194E03 H21-23 H. #4

.

for cerebral aneurysms.

G EERE O HIRE - B8RRI
5L



[ maio | [ w#a |
ey Y hy
EPREE
WREAE % A 8
[erzESE | [ma | |
Pl
[ mxn | EE R [ #w [ 0w - |

BIRE (BMUME O£, PEGHAFRENICRELTILEELY)
1 BER (ERRBEZEDEV—AERENREEEHEL. MEEER)

1 7 70— LmigtEREEx

) 1) ERBHIROT 70— LTLEHRT - MBREHES

2) BHRHEH SO artery to
ST

DRIERERE
Ol : RiFgI<RRR (
. RAFH
I REtm (OMEEZRC)
1. SmEEESND
2. BHOSREICKSHREtHM
1) mE#FE
2) %
3) 7304 FhiE
4) ot R (
3. HmEREICLHRitMm
1) e
2) Eolt: REHIRE (
4. o REMI<RE (
5.  RBETH
O <HRTHm GHEEER)
1. REAREE
2. Zofh: REmicRE (

oo swn

artery embolism

Branch atheromatous disease (BAD)

)

WATER 2 AR GEGIRAAR)

o & BRI T 57 v — FRE) THAHOBE
—REEE R BT 5 BESRROEF & ORI T 5ME—

OB, ZEXFRFREFAFEN - ELHHBRMB, FAYHE L MERRZ R0, Exe (EEE, W
il < LMTFHMZY) RECET 5HBERROBF L EORRIETIME) LHETH LV ELE, W

12hY, FSEOMMEICL > TREEZYBESM., BESRREZMMN L. $ROAXBEMRITHEDORM L LTE
ALTWELEWLEZTEYET, TE2BLFELETS, COEMECTBAVELEEET L) LS5 LKBEHBL
EiFET,

TR X oI

1 AMEOBL, K : SERATREED (RES, EHA, < SETHALY) CRELESBEOS S LURE
LRHEMEOS, i, EOIFKEOF LU, HMHME, BHERROMELIT, BEP (EEE. EiHh,
< LMTFHMAY) ORECFETIHBRROBTF L ZOKBOEEVEFHLET, BERORBIZ>VTIE,
EBREORENS LINRARE L £ T, S SRR, HESBERESh, SROAKBRRLTS
THOFF LY ET,

2. WENMN: FROFOAOB. \BFR 3 ) ETTT.

3. MEBN~ORME : MELH~ORFIL, FSEOBBHE LV ET, EFLMEOLOBRBETHLRETE, M
EIRTEML ) THELET S LRISVELA, MELAEINSRE, TERESSCERIEG K
0, FEBIZLYMEOFEE LVELET,

4 MERNFOFSEICL o TORE, FRIE : TWEIC LD, RES Y, BERFHOLOOMMEREL, e
B TRECHM T OMMLR ZLATRELRY T, WEICEL, TV - FOEFCHMAELET
B, CEEATHE E LRSS, DTSR ORILABEI S TWEE Y T, £, JTEEHG L IFRSERE L
VARSI ND I LRTEVELA,

5. BAMEAREINDREMHRTE : MEFRIELALL CRHOIZABLETOC, BFELBETHLiE
TEELA, MEFSF, BONLBEARRL, ZEAFATEANRERELES, MECER - RELET.
WENMMET b, 7~/ X~ EMMRFES N ET 2, MEBOLSZEEAShEEA,

6. BAMBERE : SHALEFTMBAFEL Y ¥ —OMBER B%) T,

7. MERROBRIOVT : MEKRVEQVRIARY TRRINHMIE, BELLLEE ®HL L TRHGR
AL LETOT, @ANBESNDS I LIEIEVELA,

8. BIRMRODOMEE MERRLT—F) : FRIZL-> TELS2HOMEREIL, FRNRE, FRELSELHE
BOHENLRIFRIN—TIZRLET.

9. RARE: WEMHEFOHS ok, RERBR—IHY £HA,

10. AR : FFROME - i - VECH VT, FROERE LURRCKBLRIET LD 2 (B 258
HR) RTEWEEA,

11 FHFRICERS FRIZ, EESWE [HIEREFRFAERRABL) (TR 28 FE~TRI0FR) LVEHLE

A |1 R 2 fm 3 CHETHMm g5
LEM 2&M dmM | L&M 2&M @M | 1.DwEm  2AN BRRRE EB (200 &
4.0T TIRMUTH 3 tof SRAEREREEFF A ARME - ERELSI o2
L% 2M@R 38% |LAX 2@ 34 BRBRRIL? SERRFESHHBMEESEY S/~ v s—f
A RR <HEHBS : SEEWR>
1.1c -
e zan 2.MCA { ARG HDE [HREARKARSERADE ) ORRDRES, SEAFAFRESRARS - B2
3.MCA 3Re : | HRGESASRRNEAEE CEFHRNRLVHRERONIEETRELTAVET, :
41c 4 BEHT 9 A | (MEBIRECY UROINZBANCEER) :
5. a i b HBE 5. N 4. ACA | EEAFAPRESRARBARME - EREFDH H
6 oM@ b 618 5. Acom | GISUEEE W B3 WO M MR M —% IS 059-2315012 :
L Ja MW, bax . ey L Py - FECRT 3AMNENE) ]
1. 20 ( ) 7. RAKIETIRD : | APYT - FERORER, R BAUY-FLYI—CBELTEET., :
8. /NG 8. 20t ( y |t ' (B BAUT=FLYSH— JU=F( DL 0120504570 (T8 10:00~17:00) 82 @+ ER
9.18 ORE | e
[E% E0EEA])
AY [ EEE 2 Rt 3. CHBUTHMm - COMBME, MED GEE, BN, COMTHNLE) ERBENf CAANBNEERCLEL,
F |1 FMHL 1 FiEL e Cb L. CAABMEAEOEBIC &Y RANELOMSA, CAAROBBRRE L LTLSSRIED
2. EhisY 2 FHhiHY 2 FHisHY FHRHOTHEEZCEEL, COBA CEAAROHBRMEDH BRI, BE5HMEFRIKTE,
(@4t a MR (T - a BIEREH L
a.+PA WS - REBEM) | b MERFH - COBABTHShE LEAARBASRBORRE. SBISHES LE—DBY A,
b migERE (MEFPEAD b BEH o MAFLF— - CEEE, ZRMIOERICHEST, BUTIRREOBEBICOEIHTVEE A, ARENEHTECR
cBEM cHAFLF—T d.KEES ¥ > b ACEEL,
oy 07 AR vk CEMOSIE, FECEERRG Y, —BIEEAIZ L, FEEEALCEVEMLBEM b LhELA
b, ERARMAE # FOBARIEECT. ROBMIEATOLENT LERTT, _ B
o MERER - CEERE. COBBRAHASNTOESBICALTHE L. BERCSTEL CEEL, EHEAT
(SRR T > FRE# EAORNBEHRBT D EEHY FH A,
- EBERZT ) BEGIREL

ERFR (FE - HOFOBE - KESHEITOVTRBLTEEL)

WHO Monica Criteria (Eﬂ:gﬁﬁll:ﬁutﬂﬁﬂﬂ [LOEMIFTIEELY)

1 Definite focal signs

. aphasis/dysphasis (non-fluent

. diplopia
. forced gaze (conjugate deviati

. apraxia of acute onset %fT

CENSOELN =

I Not acceptable as sole evidence

dysphagia of acute onset E&T

%
speech) KIBE/HEWE FRE)

hemianopia (half-sided impairment of visual fields) W&

on)  SRHIER/ K FERM
WE

. ataxia of acute onset EEH%Y]
10. perception deficit of acute onset.

%R
of focal dysfunction

. dizziness, vertigo FEMENFEL - BEMEHEL

1
2. localized headache J&FRERSH
3. blurred vision of both eyes FRDANTH
4. dysarthria (slurred speech) HREEME (FBIHY)
5. impaired cognitive function (including confusion) R2HIFE (§HEL)
6. impaired consciousness BT
1. seizures SfE
TORORME (MUMBICOZEM I, PELHABRENICRALTILEELY)
BhE: 1. HY a AP BES ) b.
WRA: 1. HY a AP BES
D EE: 1. HY (KB (RES
HEREE: 1. HY (KR (BFE2
TOHOKEE (

. unilateral or bilateral motor impairment (including dyscoordination) EENME (HBIEBINE)
. unilateral or bilateral sensory impairment

®) 2. BL 3. 7§
2. &L 3. ¥H
) 2. KL 3. F7H

) 2. %L 3. FH
)

., FAE mre @EE. BHEn, CORTHOLE) RECHTIHBRRORT & LOLRMNTE
wiE) [2O2VT, XRICTHALERT, UTOBHEIODVWTTRLELE,

1. COBRNVEM. Kk HREEE

2. AEGR

3-1. EE~ORAMIZENOBBHEBTITS>80THHE

3-2. BENORARERENDHETHLMETELZ L

4. BEWMHE GL) I2E->THREICBMT D7), TRE

5-1. BEWBHE (GL) OBEABHIREESADIFEK

5-2. ZEXRRICTEABBLAEREADL

6. ZEXRPITEAAFHTEENELINDCL

7. BEBRHFRREINIBICIELELTHVLGh, BEZEERHETELEVI L

8. XMRTEH

9. AREWMHE () IBAABIARVIE

10. FIZHERAHNT &

1. XFRICHEDIFHE, FEPBHE HFREARBARREXBAHES) (PR 28 FHE~

TR0 F[HE) LYKHT D,

FREICCHBANELEFSRSTLEL, UTFIZTRACESL,

¥ # A 8

(CRAELIZEAE) B2 CHEOER

BRER AR BEERS (BAESEANLUADBAR, RAARBERAE LAANLOBIFR)

( )

HTOWBERHABEL, 7>7— MEEOCEFLNML T HRMEENBRECRE TBVELET,

ZEAFRFREFRFRAARM L EREFLSF
HEWHR : #E HE FHEY ER B R —%
[AEBHREICK URODSNJBEDT;EEX]  059-231-5012

HEMBERS

tRosOmE (OZ1D) |1 2 ESUSOESREE (5 BMRE) 3

82



90011

IUTOP VT — AOTABICHZ > TDERE]

CCOMERG, BED (REE, BHm, COLBTHNLY) ERBESNI CAAMMNBER
LEEW,
VoL CAABMEESOEBHIC L YRANE LOBA, CAARODBRRELCSHELD
| CREOAHRDOTHEZ CEE L, COBA. SAAKOFBBMEOHHERRL, 55
1 I5F 3} ELTLEEL,
- COMETHANE LEEAMEANBBCHRY. SBISHE LR—UHY EHA.
- CEEE, REMOERIZEST, BUTIRREOBERIIOEOHTOLLE H, RENE
BPECRACES L,
|- HMoBIcE, FECEFRRAL, —BIERICCL, FEREXLCAVEMLHI0 L
| LhEtat TOBARCESE Y. ROBMISEATOEENTHEHTT,
| CEEREASOEXBHBIHAL, BEACSTHLCES,
| BB SEBLEELEASAR, WA (VAN KI00EN) ESXYLET, SFHES
. D LET S BHOBLTRAFEHEC, BEYEOSEFE CEADS X, CEE
| RBOUBBEE-HRHLEIN, B H SRCHEREFHEBELY HEY LET,
1 XA TR AHEARE SATORNSE, BAEBEY TS ENTEEILADT,
DTBERE —HIZTRECLEEL,

[ EEKRLT, SRREAR I ORECONCORMOAD YR, TRABEOVELEF, |
! WBARBPBRE  WBARVY—FEYH— K—LAR-Y http/ /www.nrccoip H
P ®/iE (7UV—F44A):0120-504-57 0 (FH 10:00~17:00) i

1. MBICROBRAICOVTRALTLEEL,
,' Mo HAr-ARWER - RBOIk 1)

1 RéEE 2 fEHim

3 <ORTHE
4 zof R ) :

SQ BHizhi-Bff : Tk F A B

M1 X7 r— MREA : FAk £ A B

M2 70ROk 1 2)
15 2 & #

M3 Sl B WAz BOFEH

M4 BEOREOHEOIL 1 D)
[ macmecos

2 BREEICRVTORY

M7 2010 ARIC, LT O a~c X574, EREITRMOWGHY ELID, fehor- 5
Alx, [0)ETRALE S,

o BUEHEESMDIREO TR 1A ABED o
b BEHELRLRS B TRE 11 ABEY e
¢ kA 1 ABED w5

[2ROBIZHEMELET. ]
M8&H7toix, ThETICEMNLROBADDHHLEDNIILABHYETH .

(O K2 TY)
1 RHELHEE 6 <LEETHM
2 BRAME 1 ZOMORERES
3 LB 8 [EXEAEL
4 BItEE 9 EEIRFFEIRILIE
§ fEHif 10 @R

M9dhier=it, ThETICMPFHUE 7= LDHVET D, (O1X1)
I 1 55 2

M10 FEERBHICHOVT, BELET,
(1) diglit, UTO a~c OIEWASNI=ZENHYETD, HDHFHIL, BRI FREHX T
&Y,

& DH(FEMSNEEY) oW
a BALAFo—ARED = 1 k-3 AZA 2
b LDLaLxFm—iAngn = 1 % AZH 2
¢ HDLILAFe—AR#N = 1 B3 AZA 2

[LRa~c OLThhDERHEShI-CEAHEHHITBEMELET. ]
(2) 7ploid, RPFERLFoTVELLD, (O 1 2)

[I ot 2 FoTuva 4EFoTLARL 3 FolIiiEAn

(3) Hieloid, BT EL R TOELED, (O112)

[ zocvs 2 mocuors sRRITORN B

I. #%1HAMOFEWMEMISONTEEX(EEL,

BE1HAMICHEESATOEVARK, RR—SOMBICHEHEEL,
RS “HEWMEFMIC OV TIEALIEZS,
(1) Zo1H A M, dietid, 1B FHARMBES TOELI,

AT REBBMEL, FWEDNEREOREBSBCRSTRBICHBUCOLRRTY T
RN CEXRHNSRRETORM) ITHTIERTHY. KEBMIEEThELA,

R WML, EROLEMOLE R EOREIHM. ERXOBAICLIHFW (F15) B

BEUFBLUAOFHEOTH. fEXEEREFD: LOMBLEDHMEEENTT

<smwm>iaws|  Jom [ |»

(2) Tix, 12 A OMIC1FMLL LMV B 1, B HYELID, 2o B0 2T
<rEE,

18 16FRILL L 72 B ¥ :I B

(3) ZO1H AMO, SHICMIDAITHE, Hier=ix, 18 FHEIRMR S T ELTD,
< EFH WM >1 ESWJ:]B#M 7

(4) Tix. ZOMOAITIX | 17 A ORI 1R L L= BId, AT BHYELID, 215
B0 ETRAE S,

avsm woeax| e

(5) BEIFET, HWFEMBRED A IXTA T, 1 B FHOESHEMIIL BV TLID,

BEED |:| AZA 1 B 9555 RE R :] ) :] BN
(6) Tix, BFE1FT, FWFEMASREDA 11678 T, 18 PHOESBIEMIZLNLNTL

=
w0 |azs  awsmssesm  wm [ | s

M6 1M AMOZLIZHOWTHEMELET, LT O a~c OI5RMMEHIE, ThENIV AR
A BB LI Dol B8, [0 TRALEE Y,

a k5 ELIRRICHIEH S K" 14 Adith B
b FH% 108~ FRISEEOMICH BT 5 FREME"  1WAHEY B
c A5 E~FHT 8 BROMICH BT 5 REEE" 1 ALY B

[£ROHIZHEMELET )
11 () et ERA IR K LRI LD T,

T ———— L LB L)
2 7w & A

[BRAE ST MERBEEMENCEAHEHIHEMELET . )
(2) BAT=iE, AT O a~c OBFREZIT TOELID,

1 BT = AREREOINN(ER)
a RWEN 2 FFTORALEDE 3 A
3 ZITWAAok
1 ZUTOE T ARERIEOHTEI (TR
":ﬁi"::: 2 BOCLEALEDE £ A
. 3 ZUTWahok
1 BT T AREREDT-IE(EE)
C AVRYE 2 BFTOEASLEDE 3 A
3BTRS
[2ROAIZHEMELET. )

M12 (1) 2%, EFRRMTRESNREO SR, KELEAL TS,
£ 23 cm HE kg

(2) Bipl=n325RODEEL, 10EMOEEATRAL TS,
25RDE X kg 1041 kg

M13  dier=id, BMA TSN IR HVET D,
(BBH 1) EEBDITIE, RIILELLA, (Ol 1 )

1 fE#Shizlidien 3 fEWSh., REEHIRERDLE
2 fEESh EEEEC10%ETROLE 4 BRI, FERROL WA

(&% 1 HAMICHEEShTOVAICBMELET. ]
¥BFELY A MICHBE LI TORWHIL, 7T X—VORM21ICBH#EHRIES,
M14 Zo1nAMIC, BREROERMICFFRHESHh B BHYELIN, oA,
M0) & TRALEES Y,
SHEEEBLDITA S B £TO 1) A MO RRPEHL” l:l A

15 Zo1hAMIC, EEORDICEREEMEH oL@ BHYELID, ol BE
1t FOJZTRALES Y,

e e e I

83




. HuOBHE. MREEOVTUTORMISHEXEEL,
M6 HAk-oBES%E (FRE) TITDISEREBNEILTTTH. BTFO1~20 OFF
DFb, HTFELLOE1IBULES, (O1F 1)

EURXBAT REBLERE

LENiE

R, K N

R, B R, BFIR B

RETER MYITER RETER

o alw N =

FFHE BB ORI L B IGE R, B TR A AR
Wi, FIR-HWDRER, T RN T RN, FBI
ARSI, (TR, ERNG ERNKMER, 7T2F /UG
Wi, S ANKMER, 2L ANL THRER, WE- £
ENGNEE, SIRE, S BNER, LRNAWER (AR
BRI AR, A AR SR | S R AR
® BFES 7/ A BTFERNER, BRARREANER,
EERRBANER. W RREANER, Z0loREE

M19  HRlOBRBFEILEN TR (O 12)

1 EfRBLLTEDR TV § BE¥E

2 RWHALLTEDhTWS 6 N—hFAw—TNA}

3 JREHALLTEDR TS 1 FEEEE -FENOLE
4 EHRCORRA 8 WAZBHHEEEL T RV

M20  BArOBEBEOFERETRAISN,
S L

[2ROBIZHEMELET. )

V. HBOBBROEFTBLTVALEBBEA(EEL,

M21 RO a~uiZoWT, ERENH TRESEFIC1 T 20L& TS,
OiEhEN1OTD)

6 I NABEE AR WA AR RO, AER |z m| L] r]v
7 iReE(ER B, AR, WS -C AR, A5 — o N RS-t A5, Befg - AESED TN e
AR Elale |25l 5]
[T — Pl UB AR U MR KRR RN, O S S B e R S
IR, EGIHHT 50 -L K, BER(FBEEREET) w2 | 5|55 |5]|2
[ &AM, R KRS RRE, KAF SN, REH . BT 1112131451387
B 28 @ BHHSHAE, MRELNAE, Z0BOMNKE,
& RER IR, KR H ORI, ARSI, b BHDD >t 28 | 4]65]6 )7
RRBIIER, FOMO/ R, BEW R ¢ B HOEENRLL =1 2 3 4 5 6 7
IR R — TR, BEEREBE, ¥ I Uyl REEREEA d FERERETH -1 |2 [3|4]|5]|6 |7
A, GWBARGIR, HALORGI R, MHHLMES, RIE o BB TLE 112 "3 als |6 | 7
(RN (AT, (RIS A% &) T TR = e o e e B )
11 FRER, HRRSTE - FRERG %, TR AR FRE, HAAE -
12 AT, WP AT AR - RN, WP U AR, R, R R &8 MEsEARTS =[1 ]2 (3 ]|4]5]6]7
13 THIAE, Bt AR HiBE, MAE, FHR 0 BRI R AR h ZRVALASIEERS =2l 2 |8 )45 |6 |7
14 EEREY LA, R R BT R BER, ZOBOEERET L AR, RER i ZLBORRELIAD -l 1| 2|38 |4]|5s5 |86 |7
FRHE. TOMOHE, LEERE T IEECRELEISRE®SE = 1 | 52 | 3 | 4 | 5 | 6 | 7
ERE, (ROATE, A RR AL TR #%
R, BEAEE (YRS L) k MEEThORHHIARD -l 1|23 |4a]|5s |66 |7
REHOERE, B MM, SRSERR MEBT % BT | BARVRIhs -1 28] a]s][s6]7
(= HESII D) RE, ZOMOBES-LAR, Kis- B - TLEE, B, oM n SAKOLEREEID 1 2 3 4 5 |6 7
D2, SELES
19 A8 (RIS BSNHLOMRS)  ERAT. HI7 4%
I Rl SEFEORR
M17 S % CTOBRIEOBIEDTRAEENE XTI 0, UTFO1~12 OFFO RN,
HTUTEDLOET S BBULEEN, (01X 1)
[ o x]w|L]a]|w
ILETFAR RNLERE : Slal ., gl 8|=
I L FRNAHR. EA-BEER,. EA-BETERA. ZOMOFR ClBE],laly b
EMEEEE | & | ® b | » | P
2 WP AR AL RICKEENE . BB . R oA RIS, “1r1A13]13515]53
WA BBEHTE . 2 OMOKHTE . EOF, BFHER . RER, ¥ 1 bIHbLVESICHRD -1 [ 23] a5 ][s6]7
HIGH . (RO865, BAEST . BIGEH. EAILITE . ZOMORBERGE o EOVONHLCORESEY ~| 1 | 5 | a3 | 4 | 5 | 6 | 7
E LWL EPIRRESE  EHEEE BE -8 RRY k3 1A
PIRROERH . SR REE, WRF, BF WRE, BHF, TS p EBFEAD e L) 2 3 4 5 6 7
SF—, BEE, ROBEE, T, WEFHE, Z0BOWN q BRFRVORFHIAD -1 | 2|3 |4 |5]|6]|7
— m:aa@tg - — B r EESNERSIARD -l 1|2 [3|4a]s5 |6 |1
........................ e T —— e - . —
REHERE ABFHEEE EG CEFHERE, FHAMR SCEMEERS S 112134165167
BRER t BRICRADRFHEHIZRD =4 2 3 4 5 6 7
4 SERUEEE FRIORE T, ERRE ST u RERRNAS “lr 2 3845 |6 |7

FEEEEZ R - ARMBEEE, 18U RREEE | RISER
F-t AR ERE, AEWES-CRREFE, KRHWREF
. BE-BHEREERE, BERR CVSETRA ZOMBO-L

AEEEE

6 REMENEFE B#E. B Z iR #

T RARIEGER R coeeeeencees MRREFE REEE RREEE

8 EBTREHEE oo EERMME - EREEE | BB R A B REEE N
it MTAABEEE, RRAAZEEE, RSN SREEE,
NEREEFE, RRMEEFE, LR EERNEREFE

9 EM - HBEIGEEE FOEREEEE | BB IREEEE | o MEREEREEE, £
DOROMEEHFE, ER - BRBHEEEREEE

10 BRE-FRIBUEFH overeeerene BRERAIEEEE, BRREFE RREFTEEEELHR) . B

KLHFREFE, A EREFE, REEFF

N R H R ARFEEE EREEE WREEE QREFE, LOM0ES - HRORS
EEE

12 TR EF G e SETROME

18 HRlo@EE (B EHEEL) O NRB (- O ANKEED) IZENIZT T,
Fite Xtk HRFTBOUREOBH THEIILEN, (01X 1)

1 1A 5 100 A~499 A
2 2A~9A 6 500 A~999 A
3 10 A~49 A 7 1,000 ABLE

4 50 A~99 A

22 Tik KO a~c 2OV T, TWENH TEEDFEFFIT1 A>T HOEHF TSN,
OiEhEh1o7TD)

7 z L w
&3 %3 i "% 86| >
£ iz » l;i S ;;
A1 IR
a HFTEDATOSERES —| 1 2 3 4 5 6
b HBFOREOESEKLS —| 1 2 3 5 6
c HFPONENELVERES —| 1 2 3 5 6 7.

V. ®UOBXROEROFRIOVTHELTRLET.
B% 1 1 AMIZHOWTKES O B ORLRAEZ T, BROBEMIZOWTTESHRVERMIC,
B TS,
23 12 AMIcBEWTOREIRSABMEIC DS ELN, 24 BERETEEALIESY,
MOk 1085305 = 2285305

I s | |

24 8% 10 AMICEVT, BRIZOWTOLIESETICE NSOV B A ELELZ,
5B
25 B 1A MICEWT EHARIS AEKEL £, 24 BMRE TRELILEIN,
S I




26 i@ 1708 ik T, ZEROBEREEMI LM<V TLI, Zhud, bRtz B
DPTVRRLRARS>TOTHREB T,

<mmsm>1aws |wm [ |

27 & 12AMICEVT JBSOBROEE 2ELLT, YOISICHELET A,

(Oix—»)
1 FEHCL 3 RhbH
2 ARHEN 4 FEFITDDH
M28 B 1 9 AMICEVT, YOGV OMET, RODICEZIRALEL),
(Oix—»)

1 AL 3 1EMIz1~2E
2 1AM 1 EIRH 4 1ERMIZ3EUE

[RD1-DICEERALEZZEDHHHIZHBMELET, )
SQ EMNLAHFSNIEK, HBVIEB TROROLFHEHL TS,

E2 .

VI. SO 1AAMOBBEMICONTEEL S,
BE1VNAMICHBESATUVLRNSK, 12R—U0M4 4I2HEH LS,
M2 H#zOWTHMELET,
(1) Zo1% A Wi, HEIODI{TRT AR EMBILN RO BBV LI, 24 BMRET
BEAIEE,
KB F B30 = 1385305

(2) MU B QBB L L NI ELTD, BICk-oTRAESHBER, Kb S )l
WM 2 FA T, BB B O\ F (B ELEFRVRE L) 11105 LB FELE

v
[ Jom [ Jacen

f130 SEEHCHOVWTRBMELET,
(1) 2014 A ML, HBOTHIMEIAMETIILNRLE<DHVELID, 24 BMRET
BEAEEN,
X FE 15305 = 1385305

[ Jo [ o=

37  BRIARHETYRFTUVRIRE , LDIZWMRBRA ZE I KO THEA TS,
(OREREINLOTH)

FERERIKR | FEREW | 2K MBS &

a BORFuVikR  — 1 2 3 4 5
b EBO kR — 1 2 3 4 5

M38  SHEPOKMBMIZ OV THBME LET,
(1) -0 BHEOFEDRARM I, (75T, FIEORERMALVEEIR, [0)6T
BALEE,

e

[REBMOHAHI-HEMELET  REBMOLZNA L. ROMIIHEHZEL, ]
(2) BABMoORXII+5TIH, (O1k12)

[ 1 +ocws 2 F+HThD |

(3) BIEOBAREMIL, RE-TBEMIZRAMICLHILNTEETD, (O1217)

[1 mawces 2 FHAITHD |

[£ROFHIHEMELET ]

39 ik 5 BrLARRICHIB)T S WE IOV THMELET, “KE) 0L\, Meoits
HHLEN,

(1) TBOBRE, (FRMKOUMRIRE LY ES 70, RIRELLAHIRI0) LT RALIESL,

HEOBEO(RIRESM :] 4

(REEZESHISHEMELET, RIRELSLUVA (X, RIA0ISHEHTZEL, ]
(2) {REREFMDORSIT+5TI 2, (O1X12)

[1 +ocws 2 FHTHS |

(3) {RERIL, REST-BERNICRANMICL DI LA TEET D, (OF12)

[1 mawcss 2 FHRITHD |

[EROAHIZHEMELET. ]
M40  HAT-oBD KT, KBELRHY £, (O1X12)

[ »s 2 B |

(2) JBEHRED A T O BBEM 13 NI D0 ELT=0, BICk> TRADHEL, Rb ST
WEEEMA B TS, BRFHMOR K (B TLHFBHRAL) 12105 LRI

v
[ Jom [ Jacen

P31 EEOBRO ERZEEFEBILE T, MEAOFREFIASh TOLHE L, b AR
FORNWEBELHL TS, (O1F12)

1 8 G 4 BiEE
2 R2 5 fEBOH
3 BFAE 6 Zofb (A )

M32 ¥EOHE-BEORMIE, BN THEETEIETH, (O1X12)

1 TEB 3 TERW
2 TEHILLHD

VI. &% 1 HAMO. KB - KRORRISOVTHEEZ LS.

33 SEEMDOBRT, HARTAVHEFILL TR TOIERARARBILE B TLID,
2016 £ EIHRICH S/ B e, BEENLRVBLIN B #E, ThEh#A W
&y,

a 2016 B ICHBUCA SN ER T R B

b BEEENORVBSN I ERGRIKER B

P34 REPLBARSIL B ETIC, SEE, ERRABLCHRA L ERA R IBILETE T
. 1 BbHEDA 1 BEIR, [0)LZRBAK SN,
SERMDORES LB B £ T RBL SRR E] 8

PI35 BHEIEMIC, EHRVRE B EUARREATGET I, ELCH B MECHIE)
Uiz e 41, b BT B EA M TIREL,
wrisormanem | | g

P36 TIX BELEMIC MACRR L ERARFRETRIBL T, 18 MECHAL T
HFLARAIEZ DD ET 0, RORBUT THRA B BAEZ TSN,
BEVEORSMRK B D ]

85

VI. BBORRICOVTEEX S,

41 BFARYICESTRETOHE () [coWTHMELET,

(1) B3 (¥55) 1%, 18 H0ENLENL TOET D, Eo TOHESRVFAIE, 0)LTRA
<FEE,

1 B HRD OIS (FH) OB Emﬂ l:l&xb)\.\

[ER(BH) A HEHEMELET EROLVS L, Ma2(cB#AH<IZE ]
(2) SIZADER (FF) B, G ERMEEIC SDHBEIELNBNTT A, (O1F12)

1 25%3#iH 3 51%~75%
2 25%~50% 4 76%~100%

[2ROBIZHEMELET. )
42 Hiploid, TRETICHYEMERLBARMELRBL X120, HEELH-12BE L, HiR
DL BB TTIRAZS,

(1) Hisrihte

PP —— Y T

2 EBLEIIRN * A~ L2 A%T
(2) A EE

1 Eml s e RO (&)

2 BBRLEZLIRD # A~ -2 AT

M43 Zo1HAMIC, B ETUTOISRILAERLELA, (OIZVLKOTY)

EEER 3 ALY § BRAME
EEEE 4 H¥FEONTL 6 AMBROEL

7 ZOPFARN

~

[EROAIZEMELET. )
XK. 8% 1HAMOBEREISOVTUTORMISERTIEE,

1) FROF2CBAOMHE (OF12)

1 % 2




[FRIDFR2OROHELNHEIHIHEMELET.)
SQ1 ZhIFEDHLOBM, HEELIA, (OlF—2)

|1 5 5 LA 3 ZhLLE~1 MR I

2 5~10% 4 ol
SQ2 ThIFEABERTLI=A.

[ mmsns |

2) FROFZOEDO LUAPELALNHC LS E (OF12)

I‘l E) 2 A l

[FRIDFRZCHMDO LUNPCBLANRCLE EAHIHITEMELFET.)
SQ1 ThIFEDLBLOBM, HEFELIA. (OlF—2)

1 558A 3 Zholb~1 B
2 5~10%) 4 ol
SQ2 THIFEABERTLIA.

B |

@) AhorELAZNE. BRAHANIE (OX12)

[ #s 2 7 |

[AhorELHNI L, BRABLEV ENHIHICEMELET.]
SQ1 FhIFEDLHLOBM, HEEFELIA. (OlF—2)

1 55UA 3 EhUE~1 BERUA

2 5~10% 4 oMt

SQ2 TIIFEABERTLID.

[ mmazsns |

@ FROBHMNRZI<KKHSHIE (OIX12)

[ #s 2 A |

[FRIDBARAISKKBHIELHBAAICHEMELET ]

[(BEnEEEBECAIcEMELET.)
@b 7t=ik, BERZRALTOET A,

1 BRALTWS —— RALKDHEHN F A
2 FRALTOEALEDT:

3 FRALTWn

@) bietid, AFEMEFoTOELLD, (O 1)

1 SFoTWe 2 SFoTOWRN, SIEFoTVaRN 3 FofIllidlwn

[EROBIZHEMELET . ]
47 (1) drerid, RERBRASHVET D, HHFHIL, BETEEMBEL T #Hx K
P& RPCHEL TOERIIRO TR EASHEEN,
HEFERDIETOF ) FEULFMFILLTEEALESL,

1 BE BELTVS :> S OIEE Y
2 DART, BREL TV, BAEITEL TR F

3 EELIZliEA

[(2EEBOHIHI<HMELET . )
(@Fch JSBREL TG, 1B ICBEZMETVELED,

temonErs [ |

[2ROBICHEMELET. ]
48 HART-OIIBRIRITHOVTIERLIEZS Y,
1) St BB HRBELRAETH. (OF—2)

1 3w 2 Wz

[N EBER S (BEROOBELRDLA) ITBMELET.]
SQ1 ENLLLDIETHRAET . (OlF—2)

1 #E8 5 Hic1~38

2 #5~68 6 (ELAYIKERN
3 #3~48 1 R

4 B1~2R 8 MRERV (DAY

Q1 ZhIFEDBLDBFM, HEELIA. (OlF—D)
1 55UA 3 ThLlk~185RLN
2 5~10% 4 EOft

SQ2 ThIFEABERTLI=A.

[ mmcrans |

6) FRICHDLDONRZISC<AZDTE (OF12)

|1 b5 2 R I

[FRICHDLDONRZISK BRI ENHIFIEMELET.)
SQ1 FRIFEDLLVOBM, HEELIA. (OlF—D)

1 550m 8 ThULE~1SMNA

2 5~10 4 eom

SQ2 ENEEALERTLIA.

[ mmcrsos |

[2ROBIZHEMELET. )
M45 ZhETIC, ROERERINEILABHYET . (O1X12)

PR —— X T
2 A & A

R EA RSN LA HEHIEMELET . ]
SQ  HApToid, MOEEHEL AL TOET ).

1 RALTWS ——>  RALEDHIHN 3 A
2 FRALTEAEDT

3 RALTWRL

[EROBIZHEMELET. ]
46 (DbAfzit, ZhETICHAEABHBINILAHY £, HDHIL, SERSNIEH
BTSN,

| by e ST LB )
73

2 A A

[“SQ1 T1, 2 3 4 5B AIHEMELET . )
SQ2 HBEEME B 1 BHY. ENBVORERAETH XHBITRE
(OlE—"2)

1 12 (180ml) #il 4 320k 44 (720ml) Fil

2 18ULE24G60m)K# 5 48LLES5 S (900ml) Fil

3 28LLE3EGIOMDEH 6 54 (900m) LUt
XRE 1 & (Z)La—)LES 15 FE-180m) (FROBICIFIFHULET .
E—)Lepii 1 A (F] 5 BE-500ml) . $EEt 0.6 & (B 25 FE-# 110ml),
D42 1/4 K ([ 14 FE-$9 180m) . D4 AF—F T )L 1 #F (6] 43 FE-60ml)
fFFa—/\1 1.5 4 (R 5 B+ %) 520ml)

(2RADAIHEMELET. ]
X. BRIZ, CO7U7— FOBRERHMICHITT 5012, HHEIBAHISONT,

WOBBESIMRVLET,

49  HRIHRAKICERSNIFRIL, YHH TN (Ol 12)
1 NP 3 ER-WH 5 WP (44N, mEWFIL)
2 EBEH 4 WPERCFRH, WAE) 6 K¥F-K¥

RS0 IleflAEMELLICTAFEEONIL, R B HEEDTAATT .
A

51 HEEOHRIT B HLHRIOHEHOFRTB N T LD, (BiA%)

L | I LR I

CCTHEMERTTY.

XK1 R%IC, COMEICTRAKES o1 F1L, ERTLED, (O1k12)

fzech (REHHEE, Rtim, SOBTHAR 2 TOMIFEKR-BREOS
L) RBSNIIHEAE 3 Zofh(Aikaic )

THAKKESY, E2bbIARLSTEVELE,
[F1F 0 ML R P AT L 26 S 2 Bl D 5 %,
TEENZIEWAEREL L bICHEICAR, HERCETFELILESY,

86



EIMEIC 3513 B B R 23 5T T B DR

5

FIRRY Hd%
TR AT

SRR EBE KL SERFERFBE AR SORLEE) G R - il
W g S Mt =ERPRFGRE R RLES a IV - 5

N
v
B

MEES

HEEtE R ~EA L 2RI BT, il OMERIIEROMETH 5, ZDOMNEDO—
O B2 TEE] TH Y, A b L RERMD O /EETEH X LT WEREE D ITRZo X
T, FENICEET B PIRCIMEICE T 2 7 — 2 2Rt 3 2 & CHER o E RS I EEk
L7zweEZ T3,

SOBFHITE L WIAMER IS S b ZSEAME b Il o Tl 223, BIFE S FERK 53 T AD
MERIC L 2 BEEPFELCE Y, BMEZz oMo RETH 2, BETHICTIIA
GELXEGEE LBEHICHEL T2, ZoEEE 5T 581X, ZRrELER O BE
FoABIAR 2 Eic LCs 0 3HEBMUN ZEE, 4 B EZ2EEL LTws, BimaEic
BRETH 1 » HfMZET 2720, ThbDT — &5 5 13 5EIME DAY O BHiE & % 535
T35 EEFAEETH D, EEOBEAROEKHEG ICE W CHEE 23Dk, ST AL
F—AMBIC XV EL 2 BT, BEAEZRD2ETICIF 1~2 » HMZZE L, HEAEFR R
B~DEFDO-DICZ) ) S BETH B7201C 1 FEL EoBBEHRIE 2565 5 5,
I oiciE, WREEEEK L. ZIEERTOEIcERcEhw b H 5,

HAMG I T B E AR OME XD . ZNODIF L A L IXZETOL, ZERL,
WL FeEN R bOoBEETRTHRIILCwd, 2TCKLADIMER Y 2 —ICBIT 5T
— XA R—= 2% T 2% A E R FECORHGTETH B, S L BITREOBEICE
WCE, BETNECER RIS EEERAV S L &b, KEIMEO TR AL
57000, Wi E RFHRICK VEEZAL & T 20D 2,

FATIHE CII R @ & B OHEEOFREY 2R 7 0ffREZ R L TE Y| K@IMEIC
BT HERE R & OEBIRNABES LT\ B a[HetE 2 # 2 72, AR Cid, FHL LY
B RACT 2 2O FEITICE L CREM A& 21TV, ZOEIME IC X 2 PUBCE T o K
L2 L LT, XY RVWIBGEREORMICEN 2T — 2 2R LiznweFEZTnb,

AL ®ic stk Th 5, mifbo K& RERE L
AIIX20154E IC Attt A~ A L. TR D5 D I 0> T T FHin 3 T

201710 A KES cld &l s (65 A E) A Wz eicXrEmE NOotne, HE
135155 A, A0 D27.7% & HHR—ob RIETICX207rxH 3,

87



Z D 7= EE LI SEEE THEA TV B 28,
St I3 FEE LETH EREGIC R S X
2 EROEM AT 5 & & T RIS Eiln
e c e PRI TE Y, Efnfiz
MR LMEE S 2 5,

o bt EFEVUIS DI, EFE
FERAOEOE T ~NET 5 2 & AEE
ThH., zofEE LCEIR, OFEHE
CSIL T\ Eiing e &2 iEH LTy
B &R 3. OHEREEZNE & TRk
DIE LT QOMFEN RERE 25
& cHfi A EE RS, © 3 ook
EHEZTCWD, TNEHENR DL TS
7= D ICEDMHEE L Ty 2 D28 8 & 5 e
THYH, A dFEEEmMD O S CH) X
CTWEREE D eI o X ST, JiEhicE
TRERCIMEICEET 5 7 — 2 22t 3 2
¢ CHRDERAATEICHEEL 721,

BIGEHEIC X 2 4MEDERE

AT BT 5 2018 FEDRWERIFEUL .
FEAEMRT 43 Tt BEEER 53 T AT
BHole T L PERITHR—-LR—Y TRERX
NTw3, ZhFsGBFEHICET 2 ks
Fith X 117z 1948 FLARE T d D 7 WL
TH o7, 8ERS TH > 7z 2004 FFDOFAE
R 95 T3 1. G # B 118 7 A\ & LU
T5ERHUTE o7z, TOHEEBEICIZ
B4 B DH, BRI 2H0 K% vigfke
ERF N T BMETOREL, - B
DR EBRRELSFELELEZLN
TEH, TREREOBNPNERLZC
CIEI NS B WEETH D,

L2 LEZED K 53 JT A & MM E 053
FHRIC L2 AGEPFELTH Y, MAE
FEOBIG CII B EIC X 2 BB RIME X

88

BEMz v, BiridZzoRETHY, 1A
BEOMEA L & IR 2 G T oD
H2bDOD, FiizEH T 2 b D TIIHHER
EothRAE~DERZ T TR, HEAE
Erx B LICHhRABZE T 2, 2o
LOICSGHENMEIRE LS LIz vz &
b, KARE L TEHELKDELDEELEZOR
DN D Z & RBfRL I T IE 7 b 7r

CREHERICH T 2ABEOEEE
FICHGIHL2ERET R —L_—=VICH
% BGE OME CITEGH L BEHFEC
DL TCWDLDARTH D, ZOEEHER 5
FREHEL 2 T — 21k, ZEROZHIE
ICRLH X N7 BB O FLAAIAR 2 i L <
B BB 3 EEUAN % BE, 48
MM EZEEE LT3, BIGECIIR
Kcdh 1 r A2 ET 2720, BARoOZ &
THININLDT — X b I @EIMED
KUY OEREEZ DT 5 L IIAHETH
57200 CTx <, MAEROBY;ICH W
TEARHEDGEET 59 2 Th, 1ZEALLE
WERHT R TERNDDTH D, E
Bl 2 L 1R L7 XD Rl X 4R
ICCHL DD e VBB 2D TF 7R
TS 2 H DH 6, BEEINAKL Tw»
250, I LICIIBEHCKGRIELZRD
THEE > B AE R L -0 d 2 THE
JELZU I NS LIk D,
IHILEEL-EEHDREICEIT A
WL ZH S Z L ILIERICEETH 508, IK
RRBLINCELTCYAEHALIEZES 2w
T—=RThb, IMEIIELIC Lo TRR S
b DD, XU IEHEZ IR FA B HHE 2357 2
52 &ic kY, IREHAR D FaA %5 & #E
W BHORE D PR D &, FiE kAR



KO BIEIEEIETHRV, I b
Uil 2 23 2 X 5 AMERERIE S EEL v C
EBHL D RAIMETH o 2 GEICH . FiR
fEEH O HEE & KA RE~ 0B % b <
LI LTHEMATES, L2 LBEDLC
AIBEIC X Y AU BIME O R CIEE
EALICBE S 2 TR D D 7n v,

DIGEHEIC X 5M5 & BITRIE

SGE L D AME T IE L AMEE B E L,
WHWBRLHIHIEL TN S D DD
vy, TRIRERR DA AERICXY
AR O N B 2T, 2D FEICH B
mglokbnzigonzh I3
L CHE ARG T 2 RETH L, KHRBE
UL L Tty ~XhEe 22 2 &b B 2 A%,
— I IIBERAl, h T~ ¥R Y
e VT X o T 2 AR AT FEIR 238 R 3 2
TEDBL G, ZD7DEERIIC D BE L 7
5 Li3% L ki, ZEHEDEE~DRE
b A, I CAREOBE TIIRT
Ry ml, BIBRL Vv dsELans
T EBL% W,

Z D 7= D FEEE DRI FL O BRIR B < B
WCRELE 25 DIk, mT AL F—IMGIC
XVAECZEITT, 2Tz oK
INF—HMGTORMEI L IZREY, Z
(G PTEE LA TH B, DD R
IR TR VA, EETIRFM TR E
ZEICH W 2 REMEL ORI XY | BT
DR AYE > b D T FHA O IR 1L AT RE
Lo TE (M2), LaLAads, Bl
GrRFDBZETITIE1I~2 » HBZEL, H
HAEECIRBE~OEIFO oIl e )
bW TH B 7= D ICTH B K AR %2
T 2L dB 0, X O ITTHEEH R EE 70 B

89

BT R M e fid 7 & D BB AR & & &
AT MBI IR EBBEEM RO AT
BEECTET, VU v I RAINEE & 2
bone transport 51 X % & ERAT <, Tl FH
BEMEEIC X 2~ 4 7 u -V %) —iC XD
MU EE ST s (K3), 2ih
TIREHOBBEOAL LT, ZDHD Y
e ich RIAMZ %3 27201 1 FU Eo
BRE R 2L ORERT 5, T IBHRIAR
HFICHEIR TE RN ISR TH % A5,
RIAMIC D72 2 16 Bb & FTHREMR &
EE L. ZEROJECcERTE v
tbH b,
FERRICEAETBAEIC L 2 L GIREES
DELEF T 43% L WMEINTVWE, T,
B RBEEE oW HREM X 48.4% T, {E¥ET
7x ERRALIEL ST 13 6.5% TH B, LTz o T,
BiREEHFOMERTI BN X2
1/3~1/2 ¢F 26 b, EEHOHEHKIT.
EEHEOBIZ T TR, MBiEE L
T ORFME 2 5 bW ARERD KE
WV, ERRICEER o ERME L EE T 5 1%
COEEAFETH L, 2oL bE
EHEEEDRERERTH ZIGBIMEICE
F2EORERXHL 2 E L) AT, &
BOTPIIERFEL 2 2 L IZEEED A A~
ERECHETEZ22E 2N,

E.ZNE COGEIMGEIC BT 2 BENER L
SHOEE

SEAMEG I 3 B EEAFIE D R 134 7
W [1-4], 25 DIF e A EIXZEEAL
ZAGHER, FECEZ Fline iz Lo BE
BFRTHELTWwa, EEITEZMHEL 72
WECik, ZEBMRITITECEEXIY %
L BB IZ TR T FRRICZ W &,



TERICIZ B < FEMEDE W 30~50
mRicB o e h PG IhTnws, %
7= PR B E ot 218 I £ < o B &2 WG 3
2HbDbHEING, LarLInbidaeT
BhRDIMER Y R —ICBIFETF— X R—2
% Gl 3 % 2 A 1 & 7 Fik CoRHIi Tk T
Hb, INHDT — X HIEIME DR
HiEREE, BFNEEZHO 2L T 5720
CIREHTH 5, Lo LEIBEDBEIC
HEHRLTEY, ZORBEHEICER BN
BN ERZHGD Z & T, MRk
WWEHICR L BbE, IHICKRDER
T LE% K DANEARFEICT 523858IME D
FHiRZ#HE LB ETHY, ZDDITIT
FimE 2T ECXVMEZHO 2L T 240
WHD 5,

FAMZE D BRY

BIHTH R ~72 23, A ITAEF AN
HER AR & v 5 ZEAN 7 [l & iRg L 75 1
NEZe b\, Z D7 E I & FUE %
e L, — (G iRt 2 0 EELIC M 1 CHX
DA TS, T OWEDRAIIREG DR
BEYICH Y Sl R ICH B,
WL E LRI G768 & 2tk O AfEZED
FeA ) 2 7 ORRR & SEFIERRFZE TR L C
BY [5l.cDz & b IEE oL
Fid % 7= 1T I3@EY) 72 57 B BREE D B 03 8
WCehbZEFHLITH D, £ TRHE
SMEIC I\ T b BN 72 & D B EHIRIL DS
BIG L Cwa LR E X 72, B THE
UL S8 KT &2 2 Mo FdricBI L
Tl A& 21T\, ZBIME I X 2 Pk
BIOERNEZHL 2 LT, L RS
BB OREICER T — 2 %1 L7z,

90

G ATETERE D HIFE - BERIRTL
2L

(23]

(D Matsumoto S, Jung K, Smith A,
Yamazaki M, Kitano M, Coimbra R.
Comparison of trauma outcomes

between Japan and the USA using
national trauma registries. Trauma Surg
Acute Care Open. 2018:3(1): e000247.

(2 Kojima M, Endo A, Shiraishi A, Otomo
Y. Age-Related Characteristics and
Outcomes for Patients With Severe
Trauma: Analysis of Japan's Nationwide
Trauma Registry. Ann Emerg Med.
2019;73(3):281-290.

@tk K, Wil F, B E, frH O
ZEAME T BT 2 TR E 5B o
. BRHAREIE 5EE IR 2 M.
2012;24(2):192-196.

@ #oR w1, AR R, A E, BE R,
s #, HE — fmfiaer 2 —ic
FOTHBRIN @ T AL F —SF I
L 2 MaBCE i NEE E#F ORI, H
KX K 2 E F ME o EE
2013;24(12):991-999.

(® Sokejima S, Kagamimori S. Working

AN
~

hours as a risk factor for acute
myocardial  infarction in  Japan:
case-control study. BMJ.

1998;317(7161):775-80.



A) (B) ©

M1 BEffcaEIhstksoEit. (A) REHAROEN. (B) BE. BFEOFEITICMZ T RBEE OB
HiE ORI, (C) REXREBZH S FEBEITICN S 2 AISMNERE I X 5165,

91



(4) (B)

2 BRSO 3 EREEME 2 F e, (A) KBEEEITCN S 2 #1E08NE. (B) &
MR EITICN S 2 2B 7L — b i X B iR,

92



(B)

3 EEAMBICNT 2 EMEGR, (A) BFRRICNLTY v 7 BEANEESR 2 w2 FERM,. (B) K
BRBICNT B<A4 70y —V v ) —Eili % v 7 EHEH RS HERT.

93






55 SEPRIR PRI S22 S Al B
SRt &

BRRICE T 2= )y 72X 207077 —+%-2 DRENCE S 2 015%

W9 571035 © Esteban C. Gabazza =B K KYAFEEFIITTR Pl #ix

et /1% © Tetsu Kobayashi =8 K KFAFEEFITLR FElEr AREY:
Taro Yasuma, Corina N. D' Alessandro-Gabazza, Atsuro Takeshita, Masaaki
Toda, Josephine A. Hinneh, Prince Baffour Tonto —E K%K Pl 7 5e
s
Kota Nishihama = K*“ZEZHAERGE BRTHE - % v ) 7 S35
Yutaka Yano =H KFERAEFEAMFERE BEPRIE AR
Toshiaki Totoki, Rumi Mifuji-Moroka, Motoh Iwasa Yoshiyuki Takei =& K
PRAGEEATZER HLd AR
John Morser R &% v 7+ — F K% IMEARE
Isaac Cann 4 U / 4 K% Y~

MRS

BEPRIR O FERE P HER 1T 12 B MIE S i &b 4 v R ) v O EE R %A %1
STV FERFEETIET R = R X 2HELMIOBADBAEL 2 LMEINT D
D3, TR P =2 ZOHIHBEEIC OV T TERICHMBIHI N TR, v Py 7 A X X1
a7 45—+ 20MMP2) IZHIfEAERE O R icBb sBERTH Y MV =T v
ML, MR ORE 72 &4 K @ % 2o, BIRREEE CIX MMP2 REA LR T
5L DMEDD B H, ZOHEENTOWTIFIHL I I T, AIFSE C I B ATk
EHERFI~ 7 AT A% VT, MMP2 o Bl IC N3~ 2 58 5 X OTibiRg 1c g3
B OWTHET L 72, =7 2 Bk MIN6 # MMP2 TR L 72f%2I1Ic A L7 kY
Fo v (STZ) TTHREP—VREFHRT L L, MIN6 fildo 7R b —v 203l L 5
CENMER I NS, b P MMP2 BRIFEH~Y 2 2{EK L. Z D~ 2ic STZ %5 L
EBMIIED T R+ —> 2% FEHKT B 2 & CHIRKEZRIEE &, BAEMD STZ FHRFERR
~ 7 RL MMHERE. 4 Y R Y Y oribee, BEBMIIICEH T 2 7 F b — v 2D RILICD ¥ iR
L7z, MMP2 i&fFEH~v 2 Cld, FELMIMDO T H b —v A3 FEICHHl S, 4 v R
U v orUARE - IMBEEDO A E A UGEE 2 Ao /-, RIFTEs 5 MMP2 23 B #IEO 7 4 b — v
AEGIFT 2 L X Y BERRIF IS L CIRRER I8 < FTREE 2 RS & 7z,

95



AMFFERER

B PRIF D FEE S0 M J2 1< 1R B MIAE 2> & 43
WENBA4 v R) voEHREE %A %
HoTwd, BRFEFETIEITAF—v R
X BEBMME DI BEL B LGS
TWB R, THEF—v 20HIHBEREICO W
TRERCEFHBHINL TR, <Y vy
72X zu7uF4F—+2(MMP2) (3l
NS B o R IcBib 2 BER CTH b | AR
VETY v MERAE. MR o
BELK BT RO, BRFEH T
MMP2 RED LA 5 & OMED D 5 25,
Z OHEENCTO BT L I TN T Wiy,
ARSI B HRERE & BRI~ 2= T
L% VT, MMP2 i B il ic 33~ % %)

BB X OMTHERE 1< ST T 52T O W TRET
L7,
B A E

1. v v 2Btk cd 2 MIN6 #lifd %
MMP2 ¥ 72 13 BB S K T L 72121
STZ TT7HF—YRA%FEFH L. AnnexinV
FHW/ZZ7a =94 P AP) =Tk ) TR
b — > ZfRE & S L 72

2. v b MMP2 i&FIFEH~ v A2 ER L.
o~y AE X OEAER~ Y =i 5 HHE
i< STZ ZIEPENH G LS Mo 7 K
F =Y REFHT DL THEIRFFERL
1 SB[ R 2 E L 48R 7 v 3
—RAMRE, 4 VR Y VHWREB (T
72 L 2P C g IR IC B 1 B TR
b — ¥ ZDRPICOVT TUNEL Bt ic X
D Gl L HER L 72,

3. BEIREE 22 N, BXOEES 34 A
DALY~ 7% Flv | g MMP2 R %
HIE L 72,

96

ORI E tS

1. ~ v Z B Mfgkk MIN6 2 MMP2 CAL
HLZBICA LT MY by (STZ) T
TRV RAEFERT L L EHEEKT
WUE L 72 v b a—L & ik L < MING #i
oo 7R b — v 223 B & vz,
2. MMP2 i&FIFEH ~ v 2Tl BBl
DT KR bF—=v2ABRFECHH N, 4 VR
U v bRE - MEE OB B 2 dE % 20 72,
3. MR EE CIRENE LR L T
MMP2 BEAEREICEETH o 72,

D&%

WRFEO XMoo 5> b, 1 BIFERFE L
oy, BN S X H S RIEMERIC XY
P B A 2B IC B X WRIET B, 2
TR PR (3 AETE B 7 & O BRBIA T L s
KF2BEEG5 L., 4 vR ) VIREE A v &
U VAL X NI R A v R Y AE
AR ERYVRIET 2, TR DfER
WICBWTH, BHIIED T K b — v R I3HE
PRIGOIRIEHER O T HE A r ch 2 L& 2
LNTWB 28, ZNEIHIT 5 H MRk
FIIRZZTEL I N T, RIFZE TR,
WEPRIEIC BT 5 MMP2 o%E %4 3
7291z, v F MMP2 258F R XN 3
transgenic ¥V AZ{FRI L STZ iIc X V&%
KT PERBE T AMICE W, fithiEs &
O B e icont 3 2 B IR~ R &
g U 72o MMP 2@ fIFH ~ 7 2 Cl2fE B
MR 7240, 4 v R Y VY bEED R 72 1L
TEY . MHEfEIcO oW THEEL A LN,
— 77, PEPRREE I @EE L L <
MMP2 23 EICE < BERIEEE TIIARUE
PEIC MMP2 O F B2 880 L | BRI 6 L
RV EEZ LT 2D TRV L



%éﬂf:o

E.f5a0

KWFZEH 5 MMP2 250 B Ml D 7 & +
— 2 %BMFIF B 2 Lic kY, BERE IO
U CIRFEMICE) < PTREME SR X 7z,

FHFeFR
L. GROCFER

Nishihama K, Yasuma T, Yano Y, D'
Alessandro-Gabazza CN, Toda M, Hinneh
JA, Baffour Tonto P, Takeshita A, Totoki T,
Mifuji-Moroka R, Kobayashi T, Twasa M,
Takei Y, Morser J, Cann I, Gabazza EC.
Metabolism. 82:88-99.2018 Anti-apoptotic
activity of human matrix
metalloproteinase-2 attenuates diabetes

mellitus.

Z DA+ BIHKICFCHEL

2. FRFER
AR I FEHK

GAH B ZERE D HIFE - B8RRI
=L

97






595 SEBIR AR T S B Al B
ST

S OATEZERER % X R & L 7zpopulation-based case control study
ICB T 2HET — & LAREHINTIE O TR IC B 3 2 1T9E

Wi UM MsE  RBROREEEER R
TR et RIRORFRFA B R0

MEES

AL Cld, ZEHEICE T 2 HilEs X OIRIE -~ — X T population-based 7z fiEffilxt IR
WHgez T BRI (TR DT ic X 2 Bk EBRRE O R A IO W CTHE Y
A7 HMEL, TFEY A 7EIGEZRkD 5, 7HMROBIE, RERVET F A v &L
EL., WY 2 RET S22 L TH D,

PR 31 E3 HE CIRINEINZHFET — 2 IconT, Tt o - et 217> H
f) il 2 S L 72, PERI - Rl - IBE QB HRK) Towy FrriiEn Tk
PV INEHEE S N AR ER I Az L iginx, HEOMEST — X DA

BUNCRE B X 29 Y ZA$oE, 7 — X INEO WEEHEE O RIEL 2KV s b,

AT — X DFEEHENT #HIc D w T BIEHEMETL T <,

ATFREB
RO HIIE, A b L RBERER
(AR, B2srh, md. SMES)
ICHEER L T 3 J5 813 1< o W CTEI IR o

HEEZIT V. ZUOREBEORIEICHG T 5
RO T & Z OB A ICET
LHZEIC BT, BB AT A4 v &AL

Z L., @Y Tt R RET 5 2 &
Th 5,

ZHIRDIFITETO KBEHEEE (15 9%
bt) X O O EBENE T 2 B
Fr—2%EHA L, Hlls X CRIR~— =
T o AN o < RE Bl /AR

(population-based case-control study) %

99

T, FiCRD 2 HEFHT 5,

1) 7RIS BBkt o bTic X 5 &5
BoOFREICO TN Y X7 ZH#E DR,
WYV R 7EEERD 5,

2) FE5 ) X ZEHITIE U TR, B
R ZFERFETMICK Y EIHET 5,

4 JRECTOMF Z TEL TWwE 2, £T
I AMEESEER IO WO 3,

B.Af%E A iE

PR 28 R AMREREF O R e 2 L —
va v R—Z b ZEFD BRFSE I O
FENROFEETTIE, WO 7%
HEOHH., 7— 2 IEOFIE, FEHIE D



Ean==1

RE. WERMRNT ke 2 E S, Ehagtm
HEFKT 5,

FRK 29 FEE R 2L —v g v _—R b
ZIEBI BT DRTIC, ¥4 vy FISE R
FEhE L., EfFIEOMEFLZITH), XM 1
v MR ORR 2, EhigEE S FIREE
IS 5,

FRR 30 FEE R 2L —v g v _R—X b
TRAEHIDN BT SE o h B g AT 2 SR 4 5 . AR
AT <l ERROINET —XICTFEL
T\ 2 fENTITIE D D3RI RED & 5 2>, 22
- BIEOES ZRET L. HEIC)S LU g
WAstic AR Z Mz 22 2HMWE LT
%o

(B~ D I iE)

AIFFEIE. NENRE T BEFRIFIIC
B3 2 fmBRdEsHIc e . ZHEAR AR E
FRMTR - B mEEERE AL
BidEfiEk COMEE R DK LT, &
fiti % a7z,

AT D FE I 1> TE S L= FFExRT R
FoMNTEHR. B X OHERL BEOER P
WER % & T AEWRINE - (RE - 85 4
W RE T~ OFIL DAL 7 & OEHRE
IR 2 EBNE O, MAEHRRED
B o, REoFESE (774 vy —
~— 7 HGEA) ICEBEA L L CRES
528l L7, INLERIT. ZERKFEN
DI AFHREHEF IC L > THEH I L, IR
FIFICER LIFSEE 1T - A G G
TEHAH & 21 X i WIRRE T, MR
—x e LTI ng,

PG L E B X O F ORI
K LIS CTEA L RIE 2TV, FEXES
N7zbDICH L COARMZEERNRE L, KR

100

BRSO S, HilXiHE %2 £+ 5,
FEB D R RS2 Y 72 > TiZ, Shio Al
EEDLRd X0, b EREUS
BITI & LTwb, &iEbiclx, iFREER
ICOWTDIAHREIT I . Fiz. WO
Tix, Bt XFAEMICEEENTHYET
WomE 2 ThbhTnd 2 ik LT3,
FHNIC BB E QR NIC AT 5 2 &
IC X D IEWRIRE R 1T 5. FAEHEICHL
TIRMHKFIC X o> THHESMOFRIEE %
X, RO L EERED S L
IC kb, FEEEHWCHES AR
FHHEOBREZRL U EZ R0,

C.HtFeAER

1.4 vy MiSE

R 294E1 H~3 Hics4 vy Miff%E %
Fhti L. BMIEREEEEEG] % E U 72 hE]
WIEWIZE T ¥ 4 v TR kDO Z Yk
X ONEHATEEMEIC O W TS % 1T 5 77,
W DL T, BARET R DI %
3¢ [PFRK 26 R v v A B
R LREROERE G2, [HEESH
B1~-3REED 3K & [HEEHEH
B (10 X97) | %2fAEbE L ELEEZE
R, &0 o MER Il T 125 F
EFCAREOKIEE T - 72, AEWH D
JGEEHRIT 82.4% TH -7z, WHHoBELNT-
103 HHHEFTICHMZE & Fk L, 798 T 491
(B 247 AL &tk 243 AL MHERIAEA 1
N ZEUXL 7= (B 61.5%), HIEE D
WH T 2 HEFRBR ORI L T,
“HEESEROMEL E L, KE A&
RO 0T,

FEG] CRPEREREMEREFSIER]) 1ICDow» T,
6 5l (15 Fl. 2otk 1H) 2 SR EIL



£1L7,

FEG] & IR Z N2 cERH E oL & 23
HDHH, BEINEEZ BT s LEC, FIHOZE
HELRRE L, BN - WBEME - SEhE A REME
DB & | il 7 WFFEETHNIC SGET 21T\,
PR B DA T RKE % 2\, PR 30 4F 3
HXv., #AEZHRL 7,

2. iR GReat T 77 8t o T ryiRet)
FERB31E3IHEClcUEE I Nf{ET —
2 HAREE L, FEEFHME H 1< 2w
FEAT & SR L 720 FERTT SEGIROL, SEH
#E 84 ] & RIIEEE 172 Bl D & EF 256 T H 5,
FEGIRE 3 X O IERE O & RINT (HERIL
S, BREE. IRERRFROAL. PRIERFRIEL. i
MRIFEI A, EENIRER A, ST L. fh D 2ZHE
K7 (R . B A1 oo s PR . R |
3L AT a = VIE Y. TEIRIE
BEAE, SOUEBE B X OFIEEH . Se0E
Ko FHE (v v Fy KYPEME). 3R,
fRE) & HBREREIC O W TR S 5\ ik
T REZ RN T 25 %217) FETH -
s, T—2=3 YAV FBAHHTH -
72720, REEFICo>wWCidEmiaczTwn

AR

T3, WA - e - ¥Eco~vy Ty
DEREATHETEIC D W CTHRET L 72, SHEEEIC
B 2 EMFEORUGE K 2 & pAHE &
N7=DT, FiFt v+ 25 b EELME X
N (250 th) OfEEE % 5iafe
WelLCTS— AL THE, ¥—2 GEH)
DFEET B & FENT MO ABIEEL A
Lz l@Effi 7 — b a vy b e —n O
0 25 1:6 TiERE N2 2 B %% 5t
LT 7228, Bl CoffEE o R
RV EIIE AT, Sk BN X

101

ncTnwl e #FEd 3,

FENT I Tt Er Y 27 4 v 7[R
ETFMCKY . R (KRR . R ofth
ICHRZE. IREERFREIRL. JRERERIEL. RREARE
M EER R IR 5T, fth oD sSH& R T
FEr L. SRR 3 5 B EREAE
R FIEOFEFAA v XL EEHET 2 |
ELTOWER, v F Y ITOXTEEEL
T IRAT XIS S T IREEL 22 7o D T, HfH
FENTCld. =7 % BRI I 2 50T L
7eo 1 77 ARD 1 BV 57 @R %2 2 R
kT 4 ooh 73V IicH (7 Kb
/7 WREIA b 9 IRREIART 9 IRFRETLA | 11 IRF
AR 11 REREIA B U, AR RE R 7S
JEDQF v Ak EH L7z 25, HELT
WK TH 2 U FOMEANIZED & iz d
o 7o WA - il - SR (6 1~3 RE
¥0 3 X9) THELZA v XiconwT
b ARk DI TH o 72,

D &%

KD F & 75 5 AWEIEGER TN 3
FEGI IR X, ¥4 vy FIEEREE A,
FEhFNE 7z EFENICHREI L7213 Cch o7z
25, FEEROEIC B\ TR & R E A F
AL 720 SHEREED [BUNGERIC O W T AEEN
THOREDE 2 T, BHEDME
T —RDREERE, TRV A Y
MITHS 2 HEI AR DR E LY & T o T2,
St%13. BREORIRDO F5] & | AT
F—R2 ) —= v O ESEREEL., &
BRI D T — & & v P2, @M X ORGSR
DFFUCTit 2 > 2 E & 72 5 X O &%
L2 eRaBLEEZD,

¥ 7o, BRI O TR IC oW T, FHE
LCwZE&ftd oy 27y 4 v 7IGET



NEAMT D | 72 & Z1F propensity score % H
WBHERE, NATRERET 2R
BEtL T FETH 5,

E fa

FERB1EIHEClcUE I N2l ET —
ZITDWTC, fENTT S ORERR - BET &2 1T
H i< R b % i L 7z, M - Rl
¥ 3 ERE) to~vyFrvricsntt
Y v TEDNEE X 7 o A RENE A
REInflichmz, BHREOBRECT —
RDORBEERY, T—2<F Y AV Micxt
TRMES R ER D Loz, BT
% HE 2. EREEORIER Fic X 59V
TAR DM, Xy, F—2INEDNE
EHEHORBELZM> TV BELDH B,

F ek
1. ECFER
L
2. HRFR
L
G.AHPFTAHEOBIHIRIL
L

102



I
FERRDTITIZEE T 5 —EXR






WFFERROTATICEE 2 —E#*

A
EHRA XA A M| EEako | F OB 4 | HhitA | Mot | HREE | =Y
MR H 4
AR o MMEERE O [BE R &M - < I FPANES [HOL 2016 [355-367
. L BB EcHTOMA (E T H M ESIREEEA [
i
SEi WA . AAML S HAR~LTH BA 2016
JII H— FE IR 852 0T B
DSWNWeT T a—
?.
Suzuki H,|Cilostazol dose- Neurovascular|Narunia [Tokyo [2017 49-54
Kawakitjup against dela Events after
a F, Nakl|yed cerebral isc Subarachnoid
atsuka Y, hemia after an Hemorrhage.
Kitagamileurysmal subar
M, Yasulachnoid hemorr
da R, Um|hage: A single-
eda Y, To|center initial e
ma N, Sa|xperience, In:
kaida H. |Tomio Sasaki,
Hiroki Ohkum
a, Kenji Kana
maru, Michiyas
u Suzuki, eds.
A i ok, @S B ORI IESER (A 2018 [31-32
A F, /hE | RMIZZ o LT
—hk 1BH LT 520
18
S HARGE SRS ZEES |~ 2 FHAA 2018  [379-384
FFEE - 5 filt
T@%’JE@%E
~

105




JAZE

RFEHRA

FSLH A B VA

%E% AL

AR

Masuda J, Kishi M, Kum
agai N, Yamazaki T, Sak
ata K, Higuma T, Ogimo
to A, Dohi K, Tanigawa
T, Hanada H, Nakamura
M, Sokejima S, Takaya
ma M, Higaki J, Yamagi
shi M, Okumura K, Ito

Rural-Urban Disparity in
Emergency Care for Acu
te Myocardial Infarction i
n Japan.

Eur Heart
J Cardiov

asc Imagin
g.

48-59

2018

Suzuki H, Fujimoto M, S
hiba M, Kawakita F, Lei
L, Ichikawa N, Kanama
ru K, Imanaka-Yoshida
K, Yoshida T.

The role of matricellular

proteins in brain edema

after experimental subara
chnoid hemorrhage.

Acta Neur
ochir Supp
1.

121

151-156

2016

W Fnse, W 17138

3 SR RIRRIE DIERIR
B DHEEHHIRE

PRI

WS IR

17(4)

383-388

2016

FH =5 FfE

PR R D1

Tl
L A
T
it e

TAT R |55

WE<S

2016

Suzuki H, Shiba M, Nak
atsuka M, Nakano F, Nis
hikawa H.

Higher cerebrospinal fluid
pH may contribute to th
e development of delayed
cerebral ischemia after a
neurysmal subarachnoid
hemorrhage.

Transl Str
oke Res.

8(2)

165-173

2017

Yamada T, Kataoka K, S
aunders T, Sera K, Taka
tsuji T, Nakamura T and
Nose Y.

Identification of the count
ry of origin of duvets by

PIXE. International Jour

nal of PIXE.

Internatio
nal Journa
1 of PIXE.

27 (3
&4)

137-142

2017

HA, 1&g

FE, PR,

Matricellular protein & <
HIE T I delayed cere

bral ischemaia.

ERIIRERE 2

13-15

2017

M i B, RE 9

i

H AR D HUIE )N A B Gk 0D 58 18
S S A BRI R
DFSL & R — A =B

AxX N

FEDEE LTS —

HACTER
aTHIE
PG
o T
Gl

FHE

2017

Suzuki H, Nakano H.

To improve translational
research in subarachnoid
hemorrhage.

Transl Str
oke Res.

9(1)

2018

Suzuki H, Nishikawa H,
Kawakita F.

Matricellular proteins as

possible biomarkers for e
arly brain injury after an
eurysmal subarachnoid h
emorrhage.

Neural Re
gen Res.

13

1175-1178

2018

106




Tsujii M, Iida R, Sudo A.|Arthroscopic findings of i |[J Hand S [43(10) [1111-1112 2018
njured ulnar and radial cjurg Eur V
ollateral ligaments in the |ol.
thumb metacarpophalang
eal joint.
Hida E, Tango T. Design and analysis of a [Pharmace [(17) [489-503  |2018
three-arm non-inferiority|utical Stat
trial with a prespecified [istics.
margin for the hazard r
atio.
g ik, W) HESC PR AN DO K ONER O IS 27  [216-221  [2018
BETE, P SR, [MH A8 L B OB
Z HA
FRFER
TR A HAMVA, TR FEAR H i
SEi HEPURESMEIT T 28 [F519E] H AKCR [20164F T
BRSO FERR- LRI (R P T
Fin A LI =
AR Tk <HIEETF HIMSCHERL B 22— [Stroke2016(553 2016404 7 14-1 kL
PR T 2[E[ AR |6 H
VIRV L)
A Frik Jii 1f. {5 S delayed cer (5575081 H AifH 2016409 29 [
ebral ischemia @ FFEF RO (H-10H01H
LEBDRESE
T Seth, PHE FRED Network-Meta-Analysis [20174E% HA (2017403 H 16-1| 3
RIS MR T eS8 |TH
YA DOES &
iR FHak, & EA % [Matricellular protein®< [Stroke2017 5312017403 H 16-1[KBK
BEfE, EPIESE, WE)IPESC,  [BIE T % delayed cer 3[FIA/NX -2 (9H
Xl ebral ischemia. VIR A
Hida E, Yamaoka K, Tan|Consideration of hybrid|38th Annual C|2017,07,09-13 [Vigo, Spai
go T. non-inferiority trials dlonference of th n
esign using Network-M e International
eta-Analysis. Society for Cl
inical Biostatis
tics.
Hida E, Tango T. The design of non-infer|Joint Conferen [2017. 2017,08, [Vienna, A
iority trial using Netw |ce on Biometri |28-09,01 ustria

ork Meta-Analysis to a
ssess the assay sensiti

vity.

cs & Biopharm

aceutical Statis

tics 2017.

107




I design and analysis
with a prespecified ma
rgin for a survival end

point.

ric Conference.

Esteban Gabazza, Hataji [Smart Watch-based Co 2017 ERS MIL[2017,09,09-13 [Italy

0O, NiShii Y, 'Ito K, Sak.ag aching with Tiotropium|AN.

uchi T, Sa1k1. H, SuZ,Ukl and Olodaterol Amelio

guchi O, Fujimoto H. n ronic O §truct1ve

Pulmonary Disease Pa
tients.

Suzuki H, Fujimoto M, K|Toll-Like Receptor 4 A |[Vasospasm 201[2017,09,30-10,0|Los Angele

awakita F, Liu L, Nakan nd Tenascin-C Signalin [7~The 14th I |3. s, USA.

o F, Nishikawa H, Okadalg In Cerebral Vasospas|nternational C

T, Imanaka-Yoshida K, |m And Brain Injuries |onference on N

Yoshida T, Shiba M. After Subarachnoid He |eurovascular E
morrhage. vents after Su

barachnoid He
morrhage~.

Suzuki H. Tenascin-C in brain inj Brain Edema [2017,12,07-10. |Guangzho
uries and edema sfter [2017. u, China.
subarachnoid hemorrha
ge : findings from basi
c and clinical studies.

gk ik, ARZXLOMEE K ONRHE |H537[0] H AR A 20174205 A 11-1 Bk
DIETEEBUR DI BANFa 7L A4 H

Tajima K. Contribution of APOC |[APOCP-9. 2018,04,19-20. [Korea.
P:General Perspective
of Asian Cancer Epide
miology from Now On.

Ito H, Masuda J, Takasa|Prognostic impact of a |European Soci [2018,08,25-28. [Miinchen,

ki A, Ichikawa K, Sato |chronic total occlusion ety of Cardiolo Germany.

Y, Takeuchi T, Kakuta |in a non-infarct-related oy Congress 2

K, Matsuda A, Nakajima | artery and left ventric 018(ESC).

H, Omura T, Sawai T, [ular ejection fraction 1

Hoshino K, Seko T, Kita |n patients with acute

mura T, Ito M. myocardial infarction.

Hida E, Tango T. Consideration of three- XXIXth Intern [2018,07,08-13. |Barcelona,
arm non-inferiority trialational Biomet Spain.

108




Hida E, Tango T.

One approach to the a
ssurance of assay sensi
tivity in non-inferiority
trials with network m
eta-analysis.

The Joint Inte
rnational Socie
ty for Clinical
Biostatistics a
nd Australian
Statistical Con
ference.

2018,08,26-30.

Melbourne,
Australia.

Suzuki H.

Computational fluid dy
namics simulations of f
low alteration treatmen
t for cerebral aneurys
ms.

The 2nd Meeti
ng of China-Ja
pan Neurosurg
ery Alliance.

2018,11,18-19.

Odawara.

ElEs SE7s. SR ARER. HEH
AL LA M frEE IEP,
BB RE=, I Bth, 7R

BT DA I T DA
DHEIERE O TR O
T

2718 H AL i
A =R
va VIBEFE

2018408 H 02-0
4H

B NEL BhRR. A A
JUR 5
g Fie, TR AL T s m 22—z K5 < [HiblEMatriCell [20184:09 01 | =
e L e e E N |
.\ =] N =N N N o y W e
il e, I i, g |7 O & DHEREAARAE
EE NS miIfER
SO ik, MR A Z2H s m R 2 — U RIT L | BARRRRAME 120184210 10- 1/l
JER T RN S T \5 OISR [T 2
e Ty ol ST T s uteon s g & 4 o
ek SALE I S LN T it
1. SRR
Hil Sa7n. SEH ZRER. THERENT A SR B A [F5400a] A A L (20184510 A 12-1 (i
& Ok LB R R0 e o0, (B0 22—~ B
29 E=. & ﬁﬂi}‘ )ﬁﬂ%?,lg‘%ﬂ;q@%%@*ﬁ% — g s
B, N Bk A BT " . AN
s 2. “HEHACSL YA N — L Wb fE 2=
D _
TR ZEth. et ZHM & Ly | B ARREARRER S [20194F01H 26 [HUE
FH > THBWTIE LY [BFHE10EIFE |/
A FR 7l SRR | Shs 0T
TN L 72 A5ODKR gt I —
A b=
TR St RWDZ W 7=3E Mo RIMSH:FE#FZE (20194203 H 06-0[#B
FREEIZ DU T B A X8
1%
AR ik, < BT HIMSCER L B 2 [Stroke 2019 520194203 A 21-2/ki i

— PR

35[E] AN L -
VURT T A

3H

109







IV
FEEFHE « WHTE L AREEZTE XD

URT T A

bl







[ @R - WHIE L AREEELE XD
VURVY LER

RERBIHFELEZZEE LT, FEEHNOHY FRbH oo T r/a—X7 v 7EhT
W5, T, BUFIZRFEM @ ORIEZIZICH ET 5 Ml HikdE ) (CREBAICEY A
TE 7, PO ARORRRE & EROWEEKEDR LDz, &5 THERFMOH
DIFIZOWTHETT 2 RER D D,

Al T @R - W E AREEEBZ X D] LV HT—~ T, YRV U LERMEL
7=o FHWEEM OBV HR, T b o BARORE L EROBBKEDHN EIcEFES5THET
AIRNBRIC LT, A% OB AIZONT, Ak Th 5 —HRFEKFBLE SRR
INRFAE - FEEEF S BEROMEBRK, FMZEIRZOARMPAEK, [FKFB AR AR
BRI ORI ER, HHRARTFREBOR PR OB A 1K, TR REY
R O =5 LLR . EEH B R R B BOR A AR ORBR LY | FHM B OS50
R STz,

X UDICRBK LY, EFONEN S FERFH O FIC S BRI O —> & LT,
IH 57 By & R FCHE AT - To WP e RE R F 2 B £ 2. BIPRURIL & L TR o v v
ADBURPHE STz, AT, ZREAPIEK X0 ETHOREN S F7 @R O KO —iE
MEIRSHL, WIZ, WK L0 REFERIEED B A AR EHBIGR & 558 Rk o R 8 Bl 23
IRENTZ, S BIT, JHRE S EFEE FEONLIE D b @R F M2 Z 72 72 b NS FRAT
S RITTHBICOWT, BEABEHED L7 MER - HEEZEERT — 2 ~—A (NDB)
ZRWTAT S L ITRE R DRI ST, —FH ., ZRR IV EROSG N HIBETEICL D
55 SN DN CTHIBME W 2 B £ % 72 24 22 3 xb e 35w U bz, Lk, S9@neR, @y
BE & INRAAEDBIRE . AR RIS AN T L 72 BT, AREBIK L 0 AJLECRF
H7 7' a— TS < Gr B R A PR O BEAREE & 2 ORI IEHNC O W T ORREN B L
Sz,

FHZ L,

O BT E5H2WIFESE 297N SV OIHFEZEDIRIEY X7 25| & LT 5

© ERHE L 720 oV EIAER TOH BRI O 2D R E WV FERE, TRFE OB M 3 B2
iz

@ HARBIERBGR L D il S BRI E OB S FET 5

@ HZOMBENS, FEFEFRICER T 5 AEHIEOEBEE L2 2 ERRDLND

® ERMSEIIRMICT P, BASHBROX T2, £ OIS U Tk LERBIHEIG L

TWT 2 BARENRBETH D
® FBSEOMEIE/REHZAT O 72DIZiE, ZORHE L TORIEOREZE T Tixiad, %

TR 2R E OEH NN TH 5
WO HIENEL T,

113



NRENVTF A AT yaryTE, 7ar7inb, (28100001 B -0 5k
OEREZ 1LEEE Loy EWHIEEERD -7, TS L, T2 HBO 1 BH0 1
By RIS 11 RFffl 2 Z 2 % & 8 IR DG I~ TRV O ZEFRIE U A 7 3
23 BHIC R L, BERBENOALDL L 120 H 60 FEARY TRV 27 NAMIC EF
B2 ENFATIIRICE VEE SN2 TH Y . ZORRITSEOME HiiEoRE & &
SHEHELTWD, | LIBENRRINT, F7- [T 2AAL N (BB NHEEEORE
TIER W) 2 U HBREE OIS TE T TR AT AA L FOBRTOHT & LB DT
X222 | EWHEEREND T, THUCK L, [ERAEER CH@RFMAEEL T D
PR L FBMEEO XD ICHEIFMICBEE L TR WEEBRH D, AlENE, FEREHRICRE
H L TWORBORRE FOICHRE L TV D, ) EIREN STz, £ 57BN OVER
JE DI L B OB E I O W TAEIO Y VR Y 7 AOREM I NN D H DD ?
EWIHEBEDN DT, 11990 FANIH AW IEE TIT o 7oA FETIk, 7@k 3 R & 2tk
DA ZEDRIERIZI LR Lz, ZOT T U A2 F 27~ LT, HEEFAERE CHLA
PEDFIEEDOFIERIZ EF T 20 TR0 EB X, TOMOEBIZBNTY, BIEHRE -
WRZEITH>TND, | EISENRENT, TOM, 7aT7he TARMEH OSSN LV &%
BThHHLEEZOLND, 5DL ZAFEIIELOTHEIMEL (RTY) &0 FRIEHR,
ZAUERFEDIETNC O R TN Z E BRI THOBERT IR EEZ B L2 VO TIEZR N
D EVSTEERANHY | TERRFERS ST,

114



ST - 5T IE L R E R B XD

MR E (ZHERFPRFREFRIIER AR L - PEEET)
ARME (R A BOR T

R/ RF L2 LT, RO Nl H ol Trrn—X7 v 7SI T
W5, A, BUFIZERMS@BOREZIZCO L+ MB&E Hikd) ([CREBAICE D A
T& 7, FBERMEOEIRE & X5 Z2RZRIUIIE SN TIT S D, H 572 THRE
L2 T U2 57220, 7 EIRER O 22 S < BHRIRILO — 2 & LT, RS @hA w5t st
TITo T EE RS2 B 2. FEREEOH 0 R, Zhnb O B RO & [E R OREEE
KEDW FIZHET D85 REBHBRELZRE Lz BT+ & A IEBERIH R

O DORWBVELIRD,

K VRY T AT, P BRI E L CHBREEZOT BT v A DOBUR Z BN
T5 (M. MA T, EITPOMENLTBRMOERO—IHE 2R L (LR, ). &
(2 BRI FHIEED S HARRE I BIGR & FrERF M O @B G 4~ ()., I 51T, 718
Ref M2 S22 70 © NTZFRATENC RIE TR EIC O T, BAEBE O L7 MEHW - §F
ERZEFRT —F N—A (NDB) ZHWTAT > TS R 20N+ 5, — 7, @BESEIC
£ 297 AT DWW THIBIE T A B F 2 72 2 M4 e FIxbIG 5T D (Z48) . BL L, 7@,
W B & AR EDOBRE | AR RHERSURZ M A TIFi L 72 BT, A EBORFEMT 7' r
— TS R E BROHI EEREE & 2 DR ERIC O W TREZ BE T 5 ().,

115



B« RITIE L AR E LB R D EFDONIGND

L 55 5
(ZERFPRABEE SRR AR - PEEES)

RERBFHEM 2L LT, THEROH O =R H b0 Tra—X7 v &N
TW5b, T, BUFIZEREZEBORIEAZIICD E925 MEhE i) ([TREMmAIZE Y M
NTET, ZOZEE, TRELTOBRBBIEDIETHD L EHIT, EFNICITEADIE
S >t - A 0 O BIE~OX R I TWA, BRIy —2 5
ATRTUA, Thbb, LFELEFORMELDIZ 2L L, HAERDK T2 X
FTHEREMEDL H D,

JC& BT BIREENIL, J7 B EEEILEE 32 42T 1A O S BRI 40 REEILLN, 1 H O
SRS 8 RFEILAIN ETED BTV D, 7272, [FlE 36 RIS &, F4EH CHER 136 1
E] (E5ALE X HTW) ZRETIUE, Bl2E 1 HH ThiuL 45 BFREILLIN (7272 L
R 360 FERILAN) OFRENAREIZ/R D, BT, Rt Hcix, B0z T
TRERISRIA ) #4105 &, At EOFRERMNFIREIC /25 Z EAMEH SN T2, £
ZC. Ao E HekE Tk, ERERM O ERAZFR 720 KERE (B Y 60 FEfE) & L, R
MOERT HED2nHNG 6 WA DA VEZ L > THIKE B A 5 7 80 RFfEILIN, X5
i, EO 1A D 100 B 2729 X 21025 2 ENREINT (R FE O LR
HHI I CB T 2R EE, SERK2943 A 17 H).

FERIZRIA DS B AL TR D BRI 7270 D E W) FREADW LD NT HNDH Z &
T, EELWZETHD, LLRR b, FERFEOMREZ &0 K5 Z2BARg RIS
DSWTITHI DM, HoHId THRFLRTHIEZR S22, BHPERRIRoOOESE LT, HY
BB WFFEHECIT > T2 AFFERE A5 (Sokejima S, Kagamimori S. BMJ 1998;317:775-80.
Working hours as a risk factor for acute myocardial infarction in Japan: case—control
study. ), ZOBFERRIZ. 1 2AMD 1 B H72 0 EE @R RIS 11 K2 Z 25 &, 8
Re AT O AR TR LFFEZEFRIE Y A7 28 273 fFIC EH- L, fiEo T, FRERFEK
MHHDE 1A 60 KEHRY TRIEV A7 PRI EAT5Z L2 RLTWS, ZORE
RIS O & FEDREL L<EE LTS,

—J7, AT 1 2 ARBO 1 H&H 72 EE BRI OB 2 Rl A2 Z 2 5 & 0130 0
REZERIEY 278 2 2L BIC ER4TAZLARENTWS, 2D Z Lk, BElCHokE
R0 ER2 K& < F2 &, FROFEFRERRED 60 RFILINTH 5 Z L BF LTz
E L CHHBRFME OB X 2B LIEERIEY A7 O RKEZRNRNT & ZEKT
Lo Atk FEEREIOH 0 N, 2 b o B ARORG & EROEAED R FICEET
% X9 oy & AL EURBIRET AL TH D,

(& /EE]

FRBORE « & ILEERER(1990), 7y FRFEEEE 2K T ILEERRKFEBE
EERIEE T (ERE, 1994), RURRFEIh#ER (EAefEmEs) . BHhaads (EsL
PRIEERF BT 28T, ZERFPRPEREIR (BTSRRI ARG A - PESEES:, 2010),
2012 FE LY RIRIE S v 7 — R (EFEERET) 23, % 72 B A ARARE/ A2 TR
o

116



ST - 57 IE & AR B A D ¢ B SRR A L Y

Wil == 1 2, Jb/S 253 1. Thida Winl, #UEHAEE 2, ZREPISE 1 MEL 1 2
(1 ZHERFRZPBEEFRO IR ARMGAL - PEREFETE)
(@ ZHERPEZEWMEREE T 7 —)

BUE MB)E HocE] 128\ T, ERBHOEANZEORREMIZEOZIEICRT, HERE
DEEFMPTHONTND . EHEORILWIBE B O FIIE, FEI B ORI
BRENTVRNWZ LR ENTEY, FETHEMEEFICEY, FrERmICBEL£<
DEEFHEN2EINTVD. LrLanb, TROHEROEZITHT — THESh T
L. Thbb, mELAOEBRSCERFER S 2ZEET, HlEYE TERNO ERESh
TWDTes, BEREFOTBRFHOFR LT L TW DAL H 5. A2 1%, =&
WNOgER ORFY T 6 BB & 2 < ORFEER OFEZ T 7. R UR
VU LTIEEDOSHHRERO—H 2 HmET 5.

Rk 29 4 1~3 A, RBAMEHROF 25T, FERLH - B, Pifete & =
HRNOEFEFOT —% (FEAL 26 F) 2 AFO L, FAEXIREETLBEOERZ
1TV, 125 OFFEFTIIK LRl E(E AT 21T o 7. IS0 bivlc 103 FHEPT (5
#82.4%) Tk L CEMEABE L7z, 798 HEREOMER, 491 A (B4 247 A
Lotk 243 N, PERIAET 1 N) 22O ERZEA B L7z (B 61.5%) . 43HTIc K 0,
FElvB L OEMEEZ T L —H H72 0 OEIERFRE, X% 14/ ToFEI7H)
RO (REOA —KEDOH) O, H/h FeVFHEsEH L.

KRG & el U, FE @RI, BadticaicEm e shn. ¥
ANZHD &, RN O RENEE (A S5 S, BiohicEimdE - B
3 (BME 9.8 IRfE], Zctk @ 8.9 IffH]) oW —EZEIZBWTRWHEMICH > 72, HfERT
ik, B ILITER - BRI FE e, BIEOBGEREFEE 2R\ T 9~10 HR o 5 E R
ThoEHF SN, #\E 1 FRTORGEFMOZEZBIET 2 L, BHEOHEHEHE
RN, FHETBRUEERLEBNET ICRBWNT, £t E 8 B ECRGEIEE
F, G - R - AEEEEEICRBWT 3 KL ETh o FEEREHEZOLR, FEH
BRF O =K EVMEANC D - 7.

FRM @ & 720 oF v, ETFRM TOIBIR O 2K & VR, TiRAE D8 ) 238122
Shic. 5%, BERWOR TN A NV ABEEBREORAEIZE X DHEEIZONT, Zb
HmrikE x, AELMHETHTFETHS.

iy

FOREE - BORIEZAE (2006), FURKFEEFHIER AR R ERIR S, £ (2013),
V R=— RARMEERFEE LR (ARMET) (£T (2015), 20144 12 J L0 =HEHK
IR e v 2 — B AR T, 2016 4 4 F KLV SERERFREE SR FR A
RAEAE < PESEIRFORTERINGRAN, REFIE, AREIA, PESEORGE, MECREE, 2016 4F LV T
N AR B ORIEIC 5T D BERILOR T L 2 ORBICHT o085 (558 95 99Kk
TRERARBE A I & T REA e, MREINERAT SR | ICTE,

117



H A JE I BEER 2> & 2 % Fr e IR E O Bl & SLAYIRE

{’/7"3
(

PR
HORS

Mt#

L

NSRRI B A

W75 (2 L ClraE Cldud sy B MEIMEIANC & %) OREEHE 25 & x| At (%
Y COMFRRE) ICBTSHEFEOEIRY . £ L TEN & EEIT 257 @IFEOIREDH Y JF
WEHETHD, UXUIE, @I AARERD “SUE” 725 6 OO TH @& E A5k -
k%ﬁ&?é%ﬁ\@iﬁék “SAL” BAEZIZT I O B BZEATEN RN A )RS R
WRLND, Bz, FERED S HFHTII LT LR, FEEITm Lo boTIE RS,

TBEDE ENAT -2 b O LREEMNZEERET S, ﬁﬁ%ﬁ%®ﬁA%%%*a Z

DFEFETTBRFE ORE 2 0 < D SN A b D K912, WFRIC féﬁ$@%
R & BRFR OWREIZB VT, %@%ﬁ>“Ei%”ﬁﬁ&®ﬁ$%xébfwéiﬁk
RAD. AAREMBR L WO HIEIC Z 2 HFET D,

ﬁ%%%%&@%L_kwTi\HK%@%%%@%%%%E&@A%%%EK%E#
HVLERD D, @ﬁ%l&AHKiFﬁxﬂ@FHﬁ%E%-A%@w*’%#é%EJ
k2 & EEREOHTAFHE L U CREERHIEZ AL T D3, EERC
AL TNDEENK 67%., IEEIHBTIE 82.7% L 7> T 5 (2016 ).,

B ORRESZATRE /) 2 FVEIZ T 2 HkAE I B Tk, BRIt FoMESCH &2 LT
BOKHEITHIEDOH TER ST 5N TRV, ZOOFEORELEOR IR, B2 (2
WZAETTWDREICHESNT, BIGHND LRI T EDOMoalia=r—rarildo
THSERNIRO LN TN, ZLT, HBEFOMHEFORE (V1) RIE L ZGHE
X, FEEOR CHEICESL EREEOEBEO R THRE ST EAFHEI T TS,
ZDED, AEFRL T )N~ EERT DL LT IERBENERIND EEBIT, S~
DOFRENLFHBEDOHFERIRTHL0O L H1278d, ZoXkoic, HAMEHBEHRO T T
X, B & BRENRVER L o I THER SR E STV,

FRICRCE 72 AAMEABROFEHIL, TR CTOFHICOWTERT D Z LIERATHE
eV BRSO (WO DAL D, M) THARKERBERIZ, RN
BALDOHF TREMICET 2% 4, B ERMICRIICWRINT 5 Z & 2 ERICT5 &V
5EF@$L®WE%%O PLED XS IR RO SR F T e B 2 57 bIE,

(X0 bR Y 2 LIRS AR Z ENEELE L E I BN D,

(s ]

2004 FAZ—FE R PR PP TR RHE LR W AL SR L, B RPICE T,
Az kT, 2016 4F X 0 —H R AU ESR,

118



ST - T IE L AR EE B A D (DIERREFADNIEND)

[AR] BAEDHERZ T v 7T ARERYy —E A2l U T, R ORE L Zazitiz L.,

WITFEE IR & T DT RO T DRT D Z LIXFTRETE A 9 2 2 AWFFEIE. Fr@iRe i 4 B
CIRET D Z & 038 LW BB PRIR O BRERBRTE 26 RIZ, £ DI BRI 63 2 @2l R}
RZFATE 2 HRET D,

[5iE] 3k (1) Tik, AN OMIRRE (BE3E) LdkEE CGEgtEE) o
LEOWZ - L7 MAEZE L, Z2ATHOEREMEE L7, Xk (2) T B4
By TERAEEET A W2 ., GrERRH & 22178 - ATEE OBz AR
FER &SR L Cie L, SCHk (3) Tik, NDB OZEMZEDRIZRIL HIE - FFEln
R - PR B C OIS B IS 2 ik LT,

[RER] (1) Tid, sRZELMEITIEE LRI, W ARL - R RIEEDOZZRPA R
W LRSIz, — RO @ZZZRITE <. B2 EB ICBEE T 5 NESRIK
BOZZRITENZ EAVRSNTZ, (2) TiE, £EIC, FEFHOR S L EEZZ2HRIT
FHETITAOBER, KM TIXEDCBMRIZH D Z LAVRENTZ, —EDHBRHICET S Z
LN ZE LT RS - 22 Rnd — T, REBHOBIIZICIC L o Hs
DIRINZ DR D Z L3 3inoTz, () Tidk, BB TRBRIIAZ 1T USRI A (2 e~
EEEE - MERAECRMRVKETH 5 — T, REOLKIZOWTIE, DLALEL TS
ZEWghol,

(B2] e, Jr@ L em/ AR X DB =L 81.5% (2015) TH YV, 40~T4 7%
DEERZ XIS L U RER I 1L 50.1% (2015) Th D, ZofE#@ (NDB) #mi¥
B ORERUERITRILTD Z EBRETE, FHHHERRORRE X, 2T X5 R%2
DIANH D, 2 ORZENG ., B FICER T 5 EEEEOL b 2R A 5 2 L3k
LONSY g

(2% 3CK]

(1) PR - BsET (2016) MRRZELMEDBE: FR—HEIADIER EL ML D
by (BH=7- K & O LRI 2016 425 H ARARE AP A FER)

(2) Inui T, Ito Y., Kawakami A., Ma X., Nagashima M., Zhao M., (2017) “Empirical Study on the
Utilization and Effects of Health Checkups in Japan” RIETI Discussion Paper Series 17-E-082.

(3) EAGEAE R (2017) [RERD - (REFRE O ERE B E(LRE OMEED 72
DOT =X 7T N—THRE 28 LI F L) (GHERAT - ALRBIE - ZHEEE =
FET - Wk - =)

119



R 582 B9 % I B A B = 2 TEAIEEE A D

=4 Ll
(IR FIEFER)

1 CHfloRE

1. 1 HZA

AR AT L 0 . AR @ E LB - AR AR IN 3 2 R
FEEETIT, —BANEFEHE OBEBEALRD ., I BEA OB & H 70 g 3 k5
WCFH LRWIRY | BE LRWIERNRIEMES. LT,

1.2 2007~201 THEZHZEREIOMA (=508 TEHFTIIEEX P L 2%
ED Bz (FiERAER, 2011 4) &)
OEE2AmER E LT, AFTHEEHOEAR ONE, ZEFIM, S-S0, et |
MM =2 X 2= —va VDS BEARET 2N b,

@ LT A, R 2 HET 2N D 1T, TBOEE, @ ho#HE, L
ARFEBEO R RIEL T 5686 %h- 7,

O E 22 A EZA 28T, BRI, A ORFHAEMET, FEBNIC T
Wl TN D o7z, BANTITEFRPRBRANIL > TV,

@ EMEOHBEET N LT D03, TOZRMEDFED b TV,

1. 3  ZFOH%O¥HBHE

RO DOk

1IRTFBIID 3IRTFBIC 123 2 SRR PRI E 25K 5

PEFEE D B 5- 0D th BIVE 2 RIS % B DB By

ARNING DA 2 B ) ZEROARBEDIER) B EAEEITAT 9 B ORH O E
it D B BAE 27850 2 B O 391

NH NN

2 FERM TSR O R Et
FERFE ISR TE, A SR FOMEMEIC S Uik BB s L
TUVNT B0, BIARER 75 E,

OE CDMZR REEIZ X 255 ArErEm B IX, eIz > 7 AANT 72 015503,
H AR BT & 07 OB b2 T i £ 2 7 WIRFEECOR L., BN 72 @i = o 7
TAT AR, A TORICAZRXTWVRRESCHELEZ S W2 L2EAIE, £
MR 72 2B PE )] (FRIC AM B RBERE) OIRIR L7225 TR O OEMIME | 2 Uk
LCLEHYEMERD D,

EWIICIE, OANEFEEHOLRN 2 EROFMBE L, Oflx NOILFERERT (FL[F
KIFBERR) a8 TAT T 4T 4 —DR EEXALVENHY . -, 5 L%
X PRT HEMEE c EMFE OB EX L MERH D,

(s ]

1971 MR F A, 1999 FFIC —BRFRFBEIE A IERE LRMB R 2 & T, it (&
) G L, RFEISE @RI, 2012 FICFEER & 20 | BUTEICE D, I,
ok, PESEMRMEIE, 2011 4F 4 A X0 BEAGBE HBERFERES L EMENP R ARAR
ZH, 2014 F 7 ARERIEETBHER RS E N, 2012 4 L0 —AEHTENPEERAEILT
WrJe s e h M d 2 e, PESEIRE - L AiAICBT 2 EFELm L e LEEHEL T
%4

120



ST - T IE L AR EE B A D ~ARBOROIL G b~

AE B (b HEH)
(R A BOR ML, AESLARREE - N ORENTERTR, ARt friRrE
NI EaEs Nl WA WNEZ A0 6

WEHROFRIL, [TEF, AKBRTHY . 2 E THIEKZE, %“hk% HEH AR
FRICBWTHRET D L L b, ITEHIE, ABEHIE, BORFHLZEIZ W TIFE 21T
of%kok<n;2m9$%ﬁm\ﬁ%ﬁéﬁﬁzﬁﬁﬁé(¢zﬁ)®ﬁéékbf\
PRRMOREIEED D & & HIT, FhaRIEHIE, EEH AT 20417 > T&E T,

ZOVURY T LDT =~ THDHMIFFE, FEEHERICEL TH, RBOESRER
WLUHBBOROMEE L TRLE b > TE e, AELEEROBLEG 2D O L BET
D&, B2 BT AR OBENL, TIBA D= ALK o THEINZEBE TE 20
TR E, HElE WO HIEICL > THEICERLELD ETHbDEIBILTENTE D,

WIEICERAZIT O, FEREERET2HERBIIEDLHIRBORHY, TR HRE
DEIERLE-TEY, 2o LEEZEOENEED L D R FIETHIET 5 2 & RNl
f%éﬁ%%%b ZNEEEINE RS TIERE L L OBRT 22 BV ETHD,

ERTB T I A I, IWF e 7B 2 R AE SHETWAERIZIE, 2L LORH D,
BT 2AT7T—7 BT —b%0, BAEICXT 2 5ERFM O EROEES, — & H L
FEORBA 5 OFB T2 EOHKN LR DO TH LA, BEOHBIL, B¥EREEN
EIRICEEEZ 52, FEHEICLODFEPTATRER S S L & bIT, e, RFRIE &
NREDNFAET DAL H D, TN ZIC, WIEREHAZITH 2OIZiT, ZOKHE LT
DI EEDREFTZ T TliAe <. I TR HIEOEH B LETH 5,

ZOWMETIER, T LEE@ICESWT, OFETS0H 0, @AM & =ML v
SBLED S RI-RRIEHOH VI, OBHIOH Y FIZHOWTERTHZ LT Lz,

121






201711828 (K) 9:00~10:45 HB1xE (BREBEXEEII-1FEILR-I) *

FHENFE BB IRENREBEZEZD
A. EZOIISHS
8 7%

ZEAFAFREZFRARBAREE EEEFDE

BARARBEESR
COIRR
ZERFREREZRMERAREGLE - EXES
mE %

HERERICEEL., FRT NECOIBRICHIERF
[FTFETY .
(Z2TOLER. FEEREICERYT D)

EHXV/oRTIT AR ST (EREGEF))
DMGHIEH M A 4t (BERE RF))

The increase in number ofapproved cases
of workers accident compensation |nsurance *
for Karoshi and Karojisatsu. ,) }/iﬁ}z}z’gﬁimﬁsa

19984F (FRL134F)9 A 20014 (FRL134) 128 zUDSEg?E}ZZIiﬁ .
TEFUROHE (BMI1998) E’ai%ﬁ@&m(%ﬁﬁﬁ*i%ﬁ@%ﬁnﬂ%%ﬁi FITE 5455 R 00 BB

160 Y 7 g

H
5
S

2o
o o~
S o

o
S

Compensated cases
IS o
S 3

N
S

=}

:
A D & Qy
&P QDQ S

Y

—4#—Karoshi —fl=Karojisatsu
EHTE B ER

EIFE 55 @RI (1L0)  http://www.ilo.org/safework/info/publications/WCMS_211571/lang--en/index.htm

7 B s i1 28 1| D HEF5

T BB HE i (BB FN225/1947)
v RESEER (HEELEE)
v 361 DR

R EIBM E3615E (EAL104E/1998 F & &R)

FrERE BFTFES A (FR135/2001)

VIEZHIET U RADEE (1 A 10085/k/2~6E B B &1z

Y F 8085 1B R R F ST )

. FERIRIED LIRRH (BEAHE)

vV IEFRIE T ADE A (B T 560857 /4R 72085/
% ER)

FRELRE EICFE.. A6ORR. FILH1008M BUFHR *

SRS (20174E1 8 298)

BURF OB A2 E 1 &L T, REFREF B0 2 E <M 1T TEES 518 (EE) O LR
%I ER A T7 2085 (H ) 6085M) 1& 95 A M THELTLSIEN 28,
otz BICHIICIEHEATA 1008 ETROSRELERY AL HHIZN. D
HBETH MDA DKEEZNZ THEL, £RHTHFH60BHEBALT S E
[ZEBBEMA DI EEREAL TS,

BEFZ@E . BHFEOH KRBEEELADHIEERREIC DT RAODED
REMNFEET HATD 1A AR 100K 2) FEAERT2 ~ 6/ AR TH 271 80K
IR ——EIREL TS, BUF AT R TIRET S 5 LIRIRHIL. COBHFEDRE
HEITEME T PEOREFEDIL—EDRBERLZNRELH>TNS,

R TN TERIEDEDRARBMEAICHY . SEROBRTHMITL FEIN D

BITOHEESEEL. FEEFMZRAEL T HSFH. B40FKMETEHREL
T3S, EE36&ICHEIL36(HTOY ST L, FREAR
Hond, TOBROEEFE O EIR(ET A 45857 . FRIS608 R IZA. HEITHE
BEEER N IE, FREBBEOHIRITE<ED, D=8, 3615 E (L EERTE
DEIEDHITHELTLNVENED RN H S,

(HBIcLYEXHE)

Working hours as a risk factor for acute
myocardial infarction in Japan:
case-control study

BRIZB T2 ODHEENRKRERELLTO
F B R - S ot BR AR 2

BMJ 1998; 317: 775-780
SOKEJIMA S. & KAGAMIMORI S.

http://bmj.com/cgi/content/full/317/7161/775

SOKEJIMA

123




Table 3 Categorisation of working hours of 195 Japanese men with acute myocardial
infarction and 331 controls matched for age and occupation, and odds ratios for
infarction in relation to working hours

No (%) of subjects 0dds ratio (95% CI)

Mean daily working Cases Controls

hours (n=195) (n=331) Crude* Multiple logistict
In last month before infarction

<7.00 45 (23) 32 (10) 3.07 (1.77 10 5.32) 2.83 (1.52 10 5.28)
7.01-9.00 80 (41) 182 (55) 1.00 1.00
9.01-11.00 46 (24) 96 (29) 1.06 (0.68 to 1.67) 0.96 (0.58 to 1.60)
=11.01 24 (12) 21 (6) 2.44 (1.26 t0 4.73) 2.94 (1.39 t0 6.25)
In month with shortest mean working hours

<6.00 46 (24) 31(9) 2.71 (1.60 to 4.60) 259 (1.44 10 4.69)
6.01-8.00 96 (49) 195 (59) 1.00 1.00
8.01-9.00 32 (16) 59 (18) 1.08 (0.65 to 1.81) 1.03 (0.59 to 1.83)
=9.01 21 (1) 46 (14) 0.89 (0.49 to 1.61) 0.93 (0.48 t0 1.78)
Increase from month with shortest hours to month before infarction

<1.00 121 (62) 244 (74) 1.00 1.00
1.01-2.00 30 (15) 50 (15) 1.28 (0.77 to 2.13) 1.33 (0.75 to 2.37)
2.01-3.00 18 (9) 17 (5) 2.24 (1.1 to 4.55) 2.38 (1.08 to 5.26)
>3.01 26 (13) 20 (6) 253 (134 t0 4.77) 249 (1.24 10 4.99)

*Adjusted for age and occupation categories classified in 1990 Japanese census.
tAdjusted for age, category, olaemia, diabetes, body mass index,
smoking habits, proportion of sedentary work, and burnout index.
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592 Virtanen et al.

First Author, Year tudy  Total  No.of

St
Design No.

(Reference No.) Country Cases _RR(95%CI)_
Russek, 1958 (55) us cc 200 100 : —l— 355235,536
Theorell, 1972 (56)  Sweden cc 7 62 +.— 2.57(1.37, 4.84)
Thiel, 1973 (57) us cc 100 50 ——I.— 1.79(0.80, 4.01)
Falger, 1992 (58) Netherlands  CC 266 133 ——lF—— 166 (1.01,2.72)
Sokejima, 1998 (59)  Japan (e 526 195 —————— 244026473
Liu, 2002 (60) Japan (el 705 260 —— 2.10(1.30, 3.60)
Tarumi, 2003 (13) Japan pC 824 2 — i 1.10(0.53, 2.26)
Uchiyama, 2005 (14) ~ Japan PC 1615 38 ———— 1.24 (0.60, 2.55)
Fukuoka, 2005 (61)  Japan (s 94 a7 | 14.00(1.92,102.20)
Lallukka, 2006 (62)  Finland cs 7,060 426 —.—: 1.29(0.98, 1.70)
Holtermann, 2010 (63) Denmark ~ PC 4,943 591 ——H 1.28(0.91, 1.78)
Virtanen, 2010 (64) UK PC 6014 369 —— 161(1.16,2.23)
Overall (I=61.9%, P=0.002) <> 1.80 (1.42, 2.29)

— H
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Figure 2. Minimally adjusted relative risk (RR) of coronary heart disease in employees working long hours among studies published through
spring 2011. Bars, 95% confidence interval (Cl). (CC, case-control; CS, cross-sectional; PC, prospective cohort; UK, United Kingdom; US,
United States).
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BOILCHREOERER(D)

[ 2] 3)
Variables All sample Male Female
Log(Age) 0.158%%% 0.102°%% 0.244%%%
[25.19] [14.25] [21.94]
Male 0.006%
(1.79]
Number of children under 15 0.003% 0.003 0.010%%
(1.78] [1.29] 3.28)
Tog(Weekly job hours) 0.009%% “0.038%4% 0,012+
211 (6.25] [2.03]
Marital status: Married 0037+ 0.0527%% -0.001
(8.32] [10.58] [o.11]
Marital status: Widowed 0045+ -0.020 0.035%
(3.24] [1.03] [1.75]
Marital status: Divorced -0.007 -0.007 -0.034%%
[1.05] [0.74) [3.04]
log(Household income) 0.051%** 0.053**% 0.050%+
[21.23] [17.94] [13.05]

Empirical Study on the Utilization and Effects of Health Checkups in Japan: Results (4) [13/22]

BOZLCHREOERER(2)

&
[ 2] @)
Variables All sample Male Female
Employment status: Part-time 0.077*%% 0.053%%* ~0.090%*%
[15.19] [5.00] [12.71]
Employment status: Temporary 0117 0.100%%* 0.138%%
1734 [11.16] 13.02)
Employment status: Dispatched worker from 0.097%%% 20.075%4% 0.114%4%
temporary labour agency (10.39] 15.68] [8.18]
Employment status: Contract -0.010 0010 ~0.002
[1.51] [1.13] [0.18)
Employment status: Entrusted 0.0477%% -0.065"** -0.012
13.72) 14.14) [0.55]
Employment status: Others 0.081%%* -0.055% -0.095%
(3.24] (1.72] [2.36]

Full-Time PARBZRELTHE. TOMDUERETEITAR
THEICBLZZHEENMEND

Empirical Study on the Utilization and Effects of Health Checkups in Japan: Results (5) [14/22]

BOILCHREOERER®G)

[ 2] 3)
Variables All sample Male Female
Health insurance: National, Unions 0.088%%% 0.090%*% 0.098%**
[7.28] [5.92] [5.11]
Health insurance: Employee, Self 0218 0.201%%% 0.232%%
[46.86] (35.76] (30.09]
Health insurance: Employee, Family 0.052%%% 0.071%+% 00647+
19.37) [5.25) [8.10)
Health insurance: Others 01204 0.133%4% 0.100%+%
[11,05] [10.52] [5.30]
Observations 77,977 42,431 35,546
Adjusted R? 0139 0.145 0122
P = N
WRAEBRROBRIRE HEEFN) I2H1T 55

HEIZEL,

Empirical Study on the Util of Health Checkups in Japan: Results (6) [15/22]

BEBHLICEIIZLHEENEL

1if having taken medical check-up 1if having takon medical check-up.
15

Al sample, 2010 il sample, 201

E 5y © & EY EY s a & EY

o Cohert maan [ — 250 o Conortmesr.

) @ ) @ &) ©) ) ®

Year (Method: bandwidth) 2010 (IK: 6.397) 2013 (IK: 7.751)

mpl All sample_ National HI_Empl’s self_Empl.s fam. _All sample National HI_Empls self _Empl.’s fam.
Estimated discontinuity 0.036 0.075 0.001 0.091 0.03: 0.048 0.008 0.077
Standard errors ©007)  (0016)  (©007)  (0016) (0006  (0014) (0006  (0.014)
Bias-corrected z-statistic ) 4] [ (451700

083 53 )
6,628 20,289 15760 882

EEIRIE~ADEE  Non-Smoking Probability

1if do not smoke. 1 if do not smoke.

All sample, 201C Al sample, 2013,

By B B3 P EY

ay [ ) @

®

%)
Year (Method: bandwidth) 20130K: 7.751)

mpl All sample | National HI s self_Eimpl.'s fam. Al sample | National HI | Empls self_Empl.’s fam.
Estimated discontinuity 0.257 0.203 0.003 0.125 52 0.140
jard errors (0369) | (0.507) ©138) 0201 | 058 | (€335  (©112)

[-1.0] [0.33]
93.5

[0.30)
10,539

[0.76]
115.5:

[-142)
2,165

[-0.93)
6

10.76]
70

NDBTHTHTIEESI M ?
EHEREEBWCIREE (H26/H27/H28EELYFEED)

H26 ) L
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Journal of
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Rural-Urban Disparity in Emergency Care for Acute
Myocardial Infarction in Japan
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Background: There are few reports examining regional differences between rural prefectures and metropolitan areas in the man-
agement of acute myocardial infarction (AMI) in Japan.

Methods and Results: In the Rural AMI registry, a prospective, multi-prefectural registry of AMI in 4 rural prefectures (Ishikawa,
Aomori, Ehime and Mie), a total of 1,695 consecutive AMI patients were registered in 2013. Among them, 1,313 patients who underwent
primary percutaneous coronary intervention (PPCI) within 24 h of onset were enrolled in this study (Rural group), and compared with
the cohort data from the Tokyo CCU Network registry for AMI in the same period (Metropolitan group, 2,075 patients). The prevalence
of direct ambulance transport to PCl-capable facilities in the Rural group was significantly lower than that in the Metropolitan group
(43.8% vs. 60.3%, P<0.01), which resulted in a longer onset-to-balloon time (OTB: 225 vs. 210 min, P=0.02) and lower prevalence
of PPCl in a timely fashion (OTB <2h: 11.5% vs. 20:7%, P<0.01) in the Rural group. Multivariate analysis revealed that direct ambulance
transport was the strongest predictor for PPCI in a timely fashion (odds ratio=4.13, P<0.001).

Conclusions: AMI patients in rural areas were less likely to be transported directly to PCl-capable facilities, resulting in time delay
to PPCI compared with those in metropolitan areas.

Key Words: Acute myocardial infarction; Direct ambulance transport; Emergency care; Onset-to-balloon time; Rural vs. metropolitan

cute myocardial infarction (AMI) is a major cause prehospital and hospital emergency medical service (EMS)
Aof morbidity and mortality in Japan and other systems between rural and urban areas.

foreign countries. Primary percutaneous coronary Accordingly, the purpose of the present study was to
intervention (PPCI) in a timely fashion is the preferred describe the regional differences in the current state of
treatment strategy for AMI patients, and current guide- emergency care for AMI between rural prefectures and
lines suggest that the total ischemic time should notexceed .  Tokyo metropolitan areas regarding the following aspects:
120min, especially in patients with ST elevation MI (1) transportation status from symptom onset to hospital
(STEMI).!® A large number of hospitals can perform .  arrival, (2) patient characteristics and therapeutic strate-
PPCI in Japan, but it is unclear if there are regional differ- gies, and (3) time delay to reperfusion therapy, and to
ences between rural and urban areas in the rate of PPCI clarify the contributing factors to the differences in the
performed in such a timely fashion. In addition, there are time delay to reperfusion by comparing the Rural AMI
no reports on whether these rural-urban disparities, if pres- registry data with the Tokyo CCU Network registry data-
ent, are associated with regional differences in patient char- base in Japan.

acteristics, including life style and traffic patterns, or
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Rural prefectures
AMI within 7 days from onset
N = 1695

Tokyo CCU Network
AMI within 7 days from onset

N = 3452

Unknown or invalid date/time of onset (N=196) <«
Beyond 24 hours after onset (N=68) <

» Unknown or invalid date/time of onset (N=651)

> Beyond 24 hours after onset (N=191)

AMI within 24 hours from onset
N= 1431

AMI within 24 hours from onset
N= 2610

Unknown mode of transport (N=2) ]

Underwent emergency CABG (N=20) <

Unknown or invalid date/time of PCI (N=16) <

PPCI not underwent within 24 hours
from onset (N=80)

* Unknown mode of transport (N=47)
BE—— » Underwent emergency CABG (N=59)
» Unknown details for reperfusion therapy (N=66)
—» Unknown or invalid date/time of PCl (N=114)

*  PPCI not underwent within 24 hours from
onset (N=249)

Rural group
PPCI within 24 hours from onset
N=1313

Metropolitan group
PPCI within 24 hours from onset
N = 2075

Figure 1.
percutaneous coronary intervention; PPCI, primary PCI.

Flow chart for selection of study population. AMI, acute myocardial infarction; CABG, coronary artery bypass graft; PCI,

Methods

Study Design

The Rural AMI registry study is a prospective, multi-
center, multi-prefectural, observational study of AMI in 4
rural prefectures (Aomori, Ishikawa, Ehime and Mie) with
a population size of less than 2 million in Japan. This study
enrolled patients with AMI hospitalized within 7 days
from symptom onset between January 2013 and December
2013 in Aomori, Ehime and Mie prefectures, and between
April 2013 and March 2014 in Ishikawa prefecture because
of the delay of the final ethical approval. In these 4 rural
prefectures, there are a total of 57 hospitals that have car-
diac catheterization facilities for emergency PCI. Among
them, 41 hospitals participated in the Rural AMI registry
study, and were encouraged to enroll consecutive AMI
patients. We aimed to compare the effects of prehospital-
and hospital-EMS systems on the probability of survival
of AMI patients between urban and rural areas, with spe-
cial reference to the difference between the Rural AMI
registry study and the Tokyo CCU Network registry data-
base. Therefore, the Rural registry used the same registra-
tion form as the Tokyo CCU Network registry for AML
Data collection was performed via individual chart review
by trained data collection personnel at each collaborating
hospital, and all data were anonymized and transmitted to
the data collection center at the Department of Cardiology
and Nephrology, Mie University Graduate School of
Medicine, Tsu, Japan for processing and analysis.

The following data were collected: the date and time of
symptom onset, patient characteristics, history of cardio-
vascular disease, Killip classification, prehospital manage-
ment (e.g., transport pathway, transport mode, time interval
from the onset of symptoms to coronary revasculariza-
tion), laboratory data, angiographic data and PCI proce-

dure, duration of hospitalization and in-hospital death.
The data for AMI patients in Tokyo metropolitan areas
“were obtained from the cohort registered in the Tokyo CCU
Network during the same periods. Details of the Tokyo
CCU Network registry have been described previously.4 In
brief, the Tokyo CCU Network is a well-organized cardio-
vascular care network covering more than 90% of all AMI
patients in the Tokyo metropolitan area. The Tokyo CCU
Network registry is an ongoing multicenter registry that
prospectively collects information from both EMS (Tokyo
Metropolitan EMS) and investigators at participating hos-
pitals on emergency admission to acute cardiac facilities.
In 2013, among all 71 hospitals participating in the Tokyo
CCU Network, patient data were enrolled to the registry
database from 61 hospitals. Individual clinical information
is recorded into the database by network members at each
institution, and the final datasets are collected by the
Tokyo CCU Network Scientific Committee under ano-
nymity, according to the ethical guidelines on epidemiologi-
cal surveys released from the Japanese Ministry of Health,
Labour, and Welfare.

The diagnosis of and therapeutic strategies for AMI
were decided by the cardiologists in each hospital, and all
patients were treated according to the Japanese Circulation
Society, ESC and ACCF/AHA guidelines for the diagnosis
and treatment of AMI. 356 This study was conducted in
accordance with the Declaration of Helsinki. The protocol
was approved by the institutional review board or ethics
committee of Mie University Graduate School of Medicine,
Kanazawa University Graduate School of Medicine,
Hirosaki University Graduate School of Medicine,
Ehime University Graduate School of Medicine, and
Tokyo CCU Network Scientific Committee. Obtaining
written informed consent from the patients was not required
because all collected data were anonymized and it was a
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Table 1. Baseline Clinical Characteristics
R(l:'nr:: gqosl;p Metrczz:lzlltggs?roup P value
Baseline characteristics
Age, years 67.9+13.0 67.1+13.2 0.099
>80 years, n (%) 276 (20.9) 409 (19.7) 0.355
Male, n (%) 1,017 (77.5) 1,693 (76.8) 0.644
BMI, kg/m? 23.8+3.6 23.9+3.9 0.249
Hypertension, n (%) 860 (65.5) 1,250 (60.8) 0.006
Diabetes, n (%) 451 (34.3) 646 (31.4) 0.078
Dyslipidemia, n (%) 594 (45.2) 842 (41.5) 0.032
Current smoking, n (%) 470 (35.8) 746 (36. 2) 0.789
Previous stroke, n (%) 72 (5.5) 116 (5.6 0.843
PAD, n (%) 32 (2.4) 20 (1. ) 0.001
Previous MI, n (%) 102 (7.8) 330 (16.0) <0.001
Previous PCI, n (%) 107 (8.1) 205 (10.0) 0.075
Previous CABG, n (%) 8 (0.6) 26 (1. ) 0.063
Hemodialysis, n (%) 3(1.0) 40 (1.9 0.030
Presentation
Chest pain as chief complaint, n (%) 1,156 (88.0) 1,799 (86.8) 0.284
Killip class 1, n (%) 984 (74.9) 1,515 (75.2)
Killip class 2, n (%) 154 (11.7) 253 (12.6) 0.606
Killip class 3, n (%) (5 9) 99 (4.9)
Killip class 4, n (%) 8 (7.5) 147 (7.3)
STEMI, n (%) 1,113 (84 8) 1,722 (84.2) 0.625

Data are expressed as n (%) for categorical variables and as meanzstandard deviation or median (interquartile
range) for continuous variables unless otherwise specified. For each variable with missing values, data are expressed
as the number (valid percentage). BMI, body mass index; CABG, coronary artery bypass grafting; MI, myocardial
infarction; PAD, peripheral artery disease; PCI, percutaneous coronary intervention; STEMI, ST elevation MI.

noninvasive observational study.

Data Analysis and Definitions

The diagnosis of AMI was based on the 3rd universal
definition of myocardial infarction.” In brief, AMI was
diagnosed by a detection of a rise and/or fall in cardiac
biomarker values (preferably cardiac troponin: cTn), with
at least 1 value above the 99th percentile of the upper refer-
ence limit observed together with evidence of myocardial
ischemia with at least 1 of the following: symptoms of
ischemia, ECG changes indicative of new ischemia, devel-
opment of pathological Q waves on ECG, or imaging evi-
dence of new loss of viable myocardium or new regional
wall motion abnormalities.

Direct ambulance transport was defined as direct trans-
port from the field to the PCI-capable hospital by EMS.
Inter-facility transport was defined as indirect transport
via family physician offices or non-PCI-capable hospitals
to the PCI-capable hospital. Self-transport was defined as
direct visit to the PCI-capable hospital by walking or by
using public/private vehicles.

Onset-to-balloon (OTB) time was defined as the interval
from the onset of symptoms of ischemia to the first device
use or balloon inflation. Door time was defined as the
arrival time at the emergency department where emergency
catheterization was performed (not the arrival time at the
referral hospital or clinic for transferred patients). In the
multivariate analysis of associated factors for time delay to
reperfusion, we selected a cutoff point of 2h for delayed
OTB time based on recommendations by several Western
and Japanese guidelines.-3
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Statistical Analysis

Continuous variables are presented as mean and standard
deviation or median and interquartile range (IQR), and
categorical variables as numbers and percentages. We
compared categorical variables with the chi-square test or
Fisher’s exact test, and continuous variables with Student’s
t-test or the Mann-Whitney U test on the basis of the dis-
tribution. In the chi-square analyses involving variables
with more than 2 coding categories, adjusted standardized
residuals were used to identify the contribution of different
cells to the significance of the chi squares.

Comparison of the peak CPK levels or duration of hos-
pital stay between rural and metropolitan groups were
analyzed using analysis of covariance (ANCOVA) after
logarithmic transformation, with the following covariates
as potential confounders: age, sex, mode of transport,
hypertension, diabetes mellitus, dyslipidemia, current
smoker, previous PCI, previous MI, Killip classification at
presentation, STEMI, multivessel disease and left anterior
descending coronary artery (LAD) lesion as culprit.
Multivariate analysis was used to clarify the independent
predictors of final Thrombolysis in Myocardial Infarction
(TIMI) flow grade 3, OTB time <2h and for not using
direct ambulance transport. A logistic regression model
was constructed by adjusting for clinically relevant vari-
ables, and factors that were significantly different between
rural and metropolitan groups (P<0.1) were included in
the multivariate analysis with the stepwise backward elim-
ination procedure. We also conducted a sensitivity analysis
using a simple imputation method (regression imputation)
to examine the effects of missing data. A Cox proportional
hazard model was used to investigate the predictors of in-
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Figure 2. Comparison of situation at symptom onset and pathway or mode of transport. (A) Location of symptom onset. (B) Time
of symptom onset. (C) Pathway of transport to the PCl-capable hospital. (D) Mode of transport to the PCl-capable hospital. *P
value for the chi-square test. **P value <0.01 for analysis of the adjusted standardized residuals. PCI, percutaneous coronary
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hospital death. The variables with a univariate P-value
<0.1 were selected for entry into the multivariate analysis
using the Cox proportional hazard model. For all analyses,
two-tailed probability values of <0.05 were considered
significant, and all statistical analyses were supported by
specialists in biostatistics at the Department of Public
Health and Occupational Medicine, Mie University
Graduate School of Medicine, Mie, Japan, using the SPSS
version 20 software (SPSS, Inc., IL, USA).

Results

Patient Population
The following numbers of patients hospitalized within 7
days from onset of AMI were registered in each registry:
1,695 in the Rural AMI registry and 3,452 in the Tokyo
CCU Network registry. Among them, the following
patients in the Rural AMI registry and the Tokyo CCU
Network registry, respectively, were excluded from the
analysis: 196 and 651 patients with missing information
about date/time of symptom onset; 68 and 191 patients
who were admitted >24h after symptom onset; 2 and 47
_ patients with missing information about the mode and
pathway of emergency transport; 20 and 59 patients
treated by coronary artery bypass grafting (CABG) sur-
gery; 0 and 66 patients with missing information about
whether the reperfusion therapy succeeded or failed; 16
and 114 patients with missing information about date/time
of PCI; and 80 patients and 249 patients who did not
undergo PCI within 24h from symptom onset (Figure 1).
Therefore, the population of this study consisted of a total
of 3,388 AMI patients who underwent PPCI within 24h of
symptom onset: 1,313 patients from the Rural AMI regis-
try cohort (Rural group) and 2,075 patients from the
Tokyo CCU Network registry cohort (Metropolitan group).
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Baseline Clinical Characteristics

Baseline characteristics were different in several aspects
between the Rural and Metropolitan groups (Table 1). The
Rural group had a significantly higher prevalence of hyper-
tension, dyslipidemia and peripheral artery disease (PAD),
whereas the metropolitan group had a higher prevalence of
previous MI and hemodialysis. There were no significant
differences in Killip classification or the prevalence of
patients with STEMI. The mean percentage of missing
data among variables in Table 1 was 0.7% in the Rural
group and 1.4% in the Metropolitan group; the highest
proportion of missing data was for body mass index
(11.7% and 8.6%), followed by Killip class (0% and 2.9%)
and ST elevation MI (0.1% and 1.4%), respectively.

Situation at Onset of AMI, Pathway and Mode of Transport
The situation at onset of AMI, and pathway and mode of
transport to the PCI-capable hospitals are summarized in
Figure 2. The Rural group included a higher proportion of
patients who developed AMI symptoms at home than in
the Metropolitan group (74% vs. 64%, P<0.001) (Figure 2A).
Circadian distribution of AMI onset was similar in the 2
groups, occurring most frequently between 06:00 and 11:59
hours (Figure 2B). Regarding the pathway of transport to
the PCI-capable hospital, patients in the Rural group were
less likely to be transported by direct ambulance than those
in the Metropolitan group, but more likely to be trans-
ported by inter-facility transport or self-transport (44% vs.
60%, 40% vs. 28%, 15% vs. 9%, P<0.001, respectively,
Figure 2C). Regarding the mode of transport, both groups
included a high proportion of patients who were trans-
ported by ambulance to the PCI-capable hospitals (82% vs.
85%), but the Rural group had a higher proportion of
patients who were transported by private cars than the
Metropolitan group (Figure 2D).



Advance Publication by-J-STAGE

Rural-Urban Differences in AMI Care

Table 2. Angiographic, Procedural Characteristics and In-Hospital Outcome

Rural group

Metropolitan group

(n=1,313) (n=2,075) P valus

Infarct-related artery

RCA, n (%) 509 (38.8) 812 (39.1)

Left main trunk, n (%) 37 (2.8) 35 (1.7) 0.120

LAD, n (%) 610 (46. ) 943 (45.4)

Left circumflex, n (%) 154 (11 80 (13.5)

Undefined, n (%) 3(0 2) 6(0.3)
Multivessel disease, n (%) 636 (48.5) 953 (46.2) 0.187
Initial TIMI flow grade 0, n (%) 850 (65.3) 1,203 (60.7) 0.002
Revascularization

Aspiration thrombectomy, n (%) 963 (77.3) 1,639 (74.4) 0.064

Distal protection device, n (%) 141 (11.5) 212 (10.3) 0.285

Stent implantation, n (%) 1,206 (92.0) 1,855 (90.1) 0.069

Drug-eluting stent, n (%) 815 (62.2) 1,256 (61.0) 0.509

Final TIMI flow grade 3, n (%) 1,084 (88.8) 1,901 (93.6) <0.001

PCl <12h of onset, n (%) 1,185 (90.2) 1,841 (88.7) 0.161

Door-to-balloon time, min 75 (54, 108) 68 (47, 97) <0.001
Level of peak CPK, IU/L 2,208 (1,051, 4,225) 1,893 (877, 3,661) <0.001
Duration of hospital stay, days 14 (11, 19) 2 (8, 16) 0.001
In-hospital all-cause death 86 (6.6) 105 (5.1) 0.066

Data are expressed as n (%) for categorical variables and as mean+standard deviation or median (interquartile range) for continuous vari-
ables unless otherwise specified. For each variable with missing values, data are expressed as the number (valid percentage). CPK, creatine
phosphokinase; LAD, left anterior descending artery; RCA, right coronary artery; TIMI, Thrombolysis in Myocardial Infarction.

*P=0.020

Patients (%)
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Median 225 min (IQR1 156 min, IQR3 380 min)

DUDﬂﬂmmmmmuhﬁuﬁﬁﬁ _

Metropolitan
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Median 210 min (IQR1 130 min, IQR3 390 min)

Figure 3. Median onset-to-balloon
(OTB) time in the Rural group (Top)
and Metropolitan group (Bottom).
The shaded areas indicate the per-
centage of patients with OTB time
delay of <2h, which was significantly
lower in the Rural group than in the
Metropolitan group (11.56% vs. 20.7%,
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Onset to Balloon (OTB) time (hour)
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P<0.01).*P value for the difference
between the Rural group and the
Metropolitan group by Mann-Whitney
U-test.

Angiographic and Procedural Characteristics

The distribution of the infarct-related arteries and preva-
lence of multivessel disease were similar between the 2
groups (Table 2). Initial TIMI flow grade 0 was more prev-
alent in the Rural group than in the Metropolitan group.
Although the use of distal protection device, aspiration
thrombectomy and stent implantation were similar
between groups, the attainment rate of final TIMI flow
grade 3 was significantly lower in the Rural group than in
the Metropolitan group. The prevalence of PPCI within
12h of symptom onset was similar between the 2 groups:
90.2% in the Rural group and 88.7% in the Metropolitan
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group (P=0.161). The Rural group had significantly higher
levels of peak CPK and longer hospital stay than the
Metropolitan group, even after adjustment for potential
confounders. In-hospital all-cause death tended to be
higher in the Rural group, but not significantly (6.6% vs.
5.1%, P=0.066, respectively). The mean percentage of miss-
ing data among variables shown in Table 2 was 1.5% in the
Rural group and 3.6% in the Metropolitan group; the
respective highest proportions were for door-to-balloon
time (0.1% and 31.0%), followed by final TIMI flow grade
3 (7.0% and 2.1%), distal protection device (6.4% and
0.6%) and initial TIMI flow grade (0.8% and 4.4%)).
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Transport or Inter-Facility/Self-Transport)

Direct ambulance transport
Onset to EMS call, min

EMS call to arrival at scene, min

On-scene time, min
Transport time, min
Onset-to-door time, min
Onset-to-balloon time, min

Inter-facility or self-transport
Onset-to-door time, min
Onset-to-balloon time, min

Table 3. Comparison of Time Delay to Reperfusion With Each Transport Pathway (Direct Ambulance

Rural group Metropolitan group P value

41 (15, 105) 37 (18, 112) 0.283

7 (5, 10) 8 (6, 10) <0.001

10 (7, 15) 16 (13, 20) <0.001

12(8, 19) 9 (6, 12) <0.001

78 (50, 146) 76 (48, 151) 0.639

178 (134, 267) 170 (120, 282) 0.080

198 (120, 388) 204 (108, 432) . 0.554

286 (195, 494) 285 (180, 522) 0.516

Data are expressed as median (interquartile range) for continuous variables. EMS, emergency medical services.

Variable OR 95% ClI P-value
Direct ambulance transport  4.13  3.27 - 5.20 el et <0.001
STEMI 209 1.51-289 — <0.001
Previous PCI 1.72  1.17-251 s <0.01
LAD lesion as culprit 1.20 0.99-1.46 i 0.06
Killip class 2 099 0.73-1.33 —— 0.95
Killip class 3 059 0.34-1.01 —— 0.06
Killip class 4 162 1.09-2.13 —O— 0.01
Time of onset  0:00-5:59 0.89 0.65-1.22 [ 0.47
Time of onset  6:00-11:59  0.92 0.71-1.21 0.56
Time of onset 12:00-17:59 1.29 0.98 -1.70 0.06
Age* 0.92 0.86-0.99 0.04
Previous M| 0.70 0.49-1.01 0.06
Rural area 063 0.51-0.78 - <0.001
Onset at home 0.58 0.50-0.66 = <0.001
0 1.0 30 6.0

Adjusted Odds Ratio for OTB time < 2 hours

Figure 4. Factors associated with onset to balloon (OTB) time <2h. Adjusted odds ratio (OR) and 95% confidence intervals (Cl)
indicate likelihood of OTB time <2h from logistic regression analysis. OR >1 indicates increased odds of OTB time <2h. Respec-
tive reference categories=transportation other than direct ambulance transport, non-STEMI, absence of selected medical history
variables, other vessels as culprit, Killip class 1, symptom onset between 18:00-23:59 hours, metropolitan area, onset outside
home. *OR and CI were reported for a 10-U incremental change. Covariates: age, sex, pathway for transport, hypertension, dia-
betes mellitus, dyslipidemia, current smoker, previous PCI, previous M, previous CABG, time of onset, location of onset, rural vs.
Tokyo, Killip classification at presentation, STEMI and LAD lesion as culprit. CABG, coronary artery bypass graft; LAD, left anterior
descending artery; MI, myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST elevation MI.

Comparison of Time Delay to Reperfusion

The distribution of OTB time in the 2 groups is shown in
Figure 3. The median OTB time in the Rural group was
significantly longer than that in the Metropolitan group
(225 [IQR, 156-380] vs. 210 [IQR, 130-390] min, P=0.02).
The rate of achievement of OTB <2h (shaded area in
Figure 3), which is recommended in Japanese and inter-
national guidelines,!-3 was significantly lower in the Rural
group than in the Metropolitan group (11.5% vs. 20.7%,
P<0.01).

Table 3 shows the comparison of time delay to reperfu-
sion with each transport pathway (direct ambulance trans-
port or inter-facility/self-transport). Among patients with
direct ambulance transport, time from symptom onset to
EMS call was comparable in both groups. Time from EMS
call to arrival at scene and on-scene time were significantly
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shorter in the Rural group than in the Metropolitan group,
but the transport time was significantly longer in the Rural
group than in the Metropolitan group. In total, onset-to-
door (OTD) time was comparable between the 2 groups
(78 [IQR; 50-146] min for the Rural group vs. 76 [IQR,
48-151] min for the Metropolitan group, P=0.64). OTB
time was also comparable (178 [IQR, 134-267] vs. 170
[IQR, 120-282] min, respectively, P=0.08). Similarly, among
patients with inter-facility or self-transport, the OTD and
OTB times were comparable in the 2 groups (198 [IQR,
120-388] vs. 204 [IQR, 108-432] min, P=0.55; 286 [IQR,
195-494] vs. 285 [IQR, 180-522] min, P=0.52). In addition,
no significant differences were observed between the Rural
and Metropolitan groups for in-hospital deaths (7.7% vs.
5.7%, P=0.08 among patients with direct ambulance trans-
port; 4.6% vs. 3.5%, P=0.26 among patients with inter-
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in Figure 4.

Variable OR 95% ClI P-value
Rural area 2.01 1.73-2.32 s <0.001
Onset at home 136 1.21-153 il <0.001
HTN 129 1.11-149 —{— <0.01
DM 1.28  1.09-1.49 il <0.01
Sex (female) 122 1.02-146 —— 0.03
Time of onset  0:00-5:59 1.17 0.94-1.46 - 0.16
Time of onset 6:00-11:59 1.29  1.06 - 1.57 e 0.01
Time of onset 12:00-17:59 1.23  0.99-1.51 o f— 0.58
Current smoker 1.18 1.00 - 1.39 s 0.04
Age* 1.09 1.03~1.16 & <0.,01
Killip class 2 071 0.57-0.89 —i— <0.01
Killip class 3 0.63 0.46-0.88 —{— <0.01
Killip class 4 053 0.40-0.71 - <0.001
Previous PCI 0.67 0.562 -0.87 b <0.01
0 1.0 2.0 3.0

not using direct ambulance transport

Figure 5. Factors associated with not using direct ambulance transport. Adjusted OR and 95% Cl indicate likelihood of not using
direct ambulance transport from the logistic regression analysis. OR >1 indicates increased odds of not using direct ambulance
transport, Respective reference categories=Tokyo, onset outside home, absence of selected medical history variables, sex (male),
symptom onset between 18: 00-23:59 hours, Killip class 1. *OR and Cl were reported for a 10-U incremental change. Covariates:
age, sex, hypertension, diabetes mellitus, dyslipidemia, current smoker, previous PCI, previous MI, previous CABG, time of onset,
location of onset, rural vs. Tokyo, Killip classification at presentation, STEMI and chest pain as a chief complaint. Abbreviations as

Adjusted Odds Ratio for

facility or self-transport, respectively).

Factors Associated With Time Delay to Reperfusion

Figure 4 shows the factors associated with OTB time <2h
assessed with a multiple logistic regression model. Direct
ambulance transport, STEMI, previous PCI and Killip
class IV at hospital presentation were independent positive
predictive factors for OTB time <2h. On the other hand,
onset at home, rural area and older patients were indepen-
dent negative predictive factors for OTB time <2h. In par-
ticular, direct ambulance transport was the strongest positive
predictive factor for OTB time <2h (odds ratio (OR): 4.13,
95% confidence interval (CI): 3.27-5.20, P<0.001). We also
evaluated factors associated with not using direct ambu-
lance transport (Figure 5). Rural area, onset at home, coex-
istence of hypertension and diabetes, female sex, onset at
06:00-11:59 hours, current smoker and older age were
significantly associated with not using direct ambulance
transport. On the other hand, Killip classes II-IV and pre-
vious PCI were associated with the use of direct ambulance
transport. In particular, the Rural group had the least use
of direct ambulance transport. In each multiple logistic
regression model, sensitivity analyses for imputation pro-
cedure were performed, but the results did not differ from
the main results (data not shown).

Factors Associated With Final TIMI Flow Grade and
In-Hospital Death

We analyzed the factors associated with final TIMI flow
grade 3 by multivariate logistic regression analysis
(Figure S1). Stent implantation, previous MI and direct
ambulance transport were independently associated with a
higher probability of achieving final TIMI flow grade 3
(OR: 4.58, 95% CI. 3.29-6.38, P<0.001; OR: 1.58, 95% CL
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1.02-2.44, P=0.04; OR: 1.38, 95% CL 1.04-1.84, P=0.03,
respectively). Multivariate analysis by the Cox propor-
tional hazard model revealed that age, previous CABG,
high Killip class at presentation, multivessel disease and
attainment of final TIMI flow grade 3, but not direct
ambulance transport, were the independent predictors of
in-hospital death (Table S1).

Discussion

The major findings of this study were: (1) AMI patients in
the rural prefectures were less likely to be transported
directly by EMS to PPClI-capable facilities than those in
the metropolitan areas, and (2) this low frequency of direct
transportation for patients in the rural prefectures was
directly correlated with the low frequency of PPCI within
2h from onset. To the best of our knowledge, this is the
first prospective, multicenter, multi-prefectural observa-
tional study to demonstrate the regional differences in the
current status of emergency care for AMI between rural
prefectures and Tokyo metropolitan areas in contempo-
rary Japanese clinical practice.

Most of the previous registry studies of AMI included
only patients who were transported by EMS, whereas the
present study also included self-transported patients to
reflect real-world clinical practice in Japan. The frequency
of inter-facility transport was 27.6% in the Metropolitan
area in the present study, which was comparable with pre-
vious studies in urban areas (23-30%),%° but was as high as
39.9% in the Rural group.

Previous studies of STEMI have reported that inter-
facility transfer for PPCI was found to be associated with
longer OTB times, and poorer short- and long-term clini-
cal outcomes than direct transfer 81011 The Rural group
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had a significantly longer OTB time and lower prevalence
of OTB <2h than the Metropolitan group in the present
study, and direct ambulance transport was the strongest
predictive factor for OTB time <2h. However, when
patients were assessed independently on the basis of the
transport pathway, there were no significant differences in
either OTD time or OTB time between the Rural and
Metropolitan groups for both patients with direct ambu-
lance transport or inter-facility/self- transport. Thus, the
low frequency of direct ambulance transport in the rural
prefectures was considered to be one of the major factors
that caused prolonged OTB time.

The Rural group had a similar prevalence of PPCI
within 12 h from onset, distal protection, aspiration throm-
bectomy and stent implantation compared with the
Metropolitan group. However, the Rural group had a
significantly lower attainment rate of final TIMI flow
grade 3 and significantly higher peak CPK levels even after
adjusting for confounding factors. Several previous studies
reported that indirect transfer patients had a significantly
increased risk of less satisfactory reperfusion flow after
PPCI, determined as TIMI flow grade <3 or blush score <3
than direct transfer patients.®!2 Consistent with those
previous studies, direct ambulance transport was indepen-
dently associated with a higher probability of achieving
final TIMI flow grade 3 in the present study. In general,
prolonged ischemic time leads to disruption of the micro-
vascular bed and edema in distal capillary beds, which
leads to the no-reflow phenomenon, and low TIMI flow
grade and myocardial blush score.’3-15 Early studies also
found that myocardial salvage and recovery of left ven-
tricular function are greatest when reperfusion is achieved
at <2h.16.17 Therefore, the lower attainment rate of final
TIMI flow grade 3 and higher peak CPK levels in the
Rural group of the present study may be attributed to the
lower likelihood of undergoing PPCI in a timely manner.

As described, the importance of rapid transport and
minimizing the time delay to treatment has been confirmed
for STEMI patients, but it is also beneficial for non-STEMI
(NSTEMYI) patients. The latest ESC guidelines for the man-
agement of NSTEMI recommended that very-high-risk
patients should undergo angioplasty within 2h, high-risk
patients within 24h and intermediate-risk patients within
72h.18

In the present study, the Rural group had signifi-
cantly lower use of direct ambulance transport than the
Metropolitan group. In general, PPCI-capable facilities in
rural areas cover a wider area, including regions with dif-
ficult geographical accessibility than those in metropolitan
areas because of the wider dispersion of the population
and medical facilities. Therefore, such geographic differ-
ences can influence the prevalence of direct ambulance
transport to PCl-capable facilities. On the other hand,
continuous long-term efforts in the metropolitan area may
have contributed to this result. In the Tokyo metropolitan
district, the Tokyo CCU Network was established in 1978
and has continuously attempted to (1) operate the emer-
gency medical network with the help of the Tokyo Fire
Department and local medical associations in order to
directly transport patients with suspected acute coronary
syndrome (ACS) to the nearby PCI-capable hospitals with
CCU and (2) hold public health educational campaigns for
both the general population and health care workers.!® The
differences between areas with and without such long-term
efforts may have been reflected in the present results.

180

The present study was unable to show the beneficial
association between direct ambulance transport and in-
hospital death. The Cox proportional hazard model analy-
sis demonstrated that direct ambulance transport was not
a significant predictor of in-hospital death. Patients with
direct ambulance transport had a higher in-hospital mor-
tality rate than those with inter-facility or self-transport in
both the Rural group (7.7% vs. 4.6%) and the Metropolitan
group (5.7% vs. 3.5%), presumably because patients who
were transported by direct ambulance had much more seri-
ous conditions at presentation than those who were not.
Indeed, patients transported directly by ambulance com-
prised a higher proportion of Killip class III or IV than
those with inter-facility or self-transport (data not shown).
These results suggest that severe cardiac conditions on
hospital presentation can mask and even surpass the ben-
eficial effects of direct ambulance transport on in-hospital
death. On the other hand, as several previous studies have
reported the beneficial effect of direct ambulance transport
on mid- and long-term death 31011 3 Jonger follow-up dura-
tion may have been required in the present study to evalu-
ate the association between the regional differences in the
prevalence of direct ambulance transport and death.

Clinical Implications '

Our data suggested that in order to improve EMS to
ensure timely transport of AMI patients directly to PCI-
capable hospitals in the rural prefectures the following
specific steps should be taken: (1) hold frequent public
health education campaigns for the general population to
better understand AMI symptoms and the importance of
direct ambulance transport to PCI-capable facilities for
early reperfusion, and (2) coordinate the regional emer-
gency medical network systems in order to transport
directly to nearby PCl-capable facilities for patients with
suggestive symptoms of ACS. Use of prehospital 12-lead
ECG may contribute to an increased rate of direct transfer
and to a shorter delay in reperfusion.?

Study Limitations

There are several limitations. First, it was not a random-
ized trial, and it is possible that unappreciated or unmea-
surable confounding variables altered the results. Second,
the present study included only patients who underwent
PPCI at participating hospitals within 24h of onset from
among 4 rural prefectures in the Rural group; therefore,
there may have been some selection bias for enrollment,
which may make it difficult to apply the present results to
all AMI patients in Japan. Third, we did not have detailed
data on inter-facility transfer patients, including the initial
mode of transport to the referral facilities and door-in to
door-out (DIDO) time. Thus, we did not distinguish
whether those patients were transferred to the PCl-incapable
referral hospital regardless of EMS call at onset or whether
they directly went to the PCl-incapable referral hospital or
clinic. Fourth, there was no information regarding medica-
tions before onset, which may affect patient prognosis.
Fifth, there were no data on prognosis after hospital dis-
charge. Sixth, we were unable to adjust for differences in
social structural factors between rural and metropolitan
areas, such as composition or density of regional popula-
tion, economic status, traffic networks, scale or density of
PPCl-capable facilities, and numbers of physicians, which
may have affected our results. Additional detailed nation-
wide observational studies with long-term follow-up are
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needed for further evaluation.

Gonclusions

Direct ambulance transport was the strongest independent
predictor for PPCI in a timely fashion within 2h of onset.
In rural prefectures, however, AMI patients were less likely
to be transported directly by EMS to PPCl-capable facili-
ties, resulting in significant longer OTB times, and lower
prevalence of PPCI in a timely manner. In the rural prefec-
tures, further effort is needed to promote widespread
awareness of the importance of direct ambulance transport
to PCI-capable facilities in order to minimize time delay to
reperfusion in patients with AMIL
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