1600

b4 <, TOGEXMEMIO ¥ ¥ F% 30° R
EZELEX®5. ¥, Mingazzini BELY F =
» 735, {PEAGL CHREIETZ 90° ¢ HWEB L
T by, M FREEZ Ry N EKFinbRET

HERLTLIBY, FERTAZRE S EEE

35.

BB IR ZITOED

EETHD

FEZEE, FRCX - TC7778%, 75w
— & MRS, LREANEERTE, Tofio
EFEEOEES 7 T) —c5EIh 5. #HH
TRENEL LD, BEHEL TSR
> TRBEZHEED D Z ENBEETH . HE
EORABHOLDOKREEL LT, BEIHCT,
MRI#E & & 2 EEREORE, SEERS X
UHEEEBZTWHRE MR angiography, CT
angiography, DLEBEII L MNEEE
BE I X 5 ME O M X & 08K,
FEMgEE S X OEAE O 2 —BIRE X 2008
B L OKREIRSHOFE, MHREER EIBE
Ths.

SEASIRERESHAICIE
rt-PA B EFEREER®

S KEIRAEEEN RN CRPTMR IR 2 2
FTHIERDD. LATKEIIRD FFRED WEEHBIR
~ERREERN SR LC, EAREYETS
BAENRS . KEEROMmMEMEE CH-o7D,
— BEHEENHE LB mEE Ut ik
B REIREEO D2 5E 5 WERD B,
HAET rt-PA BEBEENRAINTH 14
DA LB T, B KBk &
K9 rt-PA BRERE R Z U MRS
10 018y, BEBRCAEREELECRE T
ZEngEIhie. WEMEMOE, TR
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R HEFT R (LEET, RKEBIRHEEBOMIEL
LGz, KBIRASRMERES), mEpr
R X BEETO LHBLERD ek
BRI AR  BE DAY, rt-PA BIEEEY
3D RN CT RESPE NS © o —E
X o THRBOFERRIT 2 BERD D, B
B2 ORER» b RERMEEEY % 2 Dl
KRBT 5 RETIARL. L, KEiR®
By, BRENRESHTAYEZT, KLw
KEREIE D e COBBIDREE LB E L H WD,

EEET, —AIOEHE - BE
22000, ESEERRE
RETIHEEET HHAIE
BEIIRARRE S5 2

EEREORFEFOFRLE L TH L DD~
O HEINRIERREY B 5. BRI R e g%
LBETHMEAETES. b E TSR
BEIRMBEEN SN L b, —HlOEHRE - B
e R IERE T A o N BE 28 A FEHE L C Wallen-
berg SEBERE* B3 2 fEFIH %\, Wallenberg
FERRO MG REER Y, WTESE, »Ev,
WEM D Horner fFEMRRE, L TEEN, BEEO
EREE TR X OCHMRES ORBHEET Th 5.

—BEREMSEE (TIA) 358
FARZER - IBRDPEDHTEER,
RUTERLTROEEL

— 28 I B2 Il F& 7E (transient ischemic at-
tack : TIA) i, BOBFEORMNIIEEL L TH
b L CAIbhTn52, BELESTHE

BRI TERNEELTCLE 512D, [BEOMH

Frh| L LCHRELES WS THS. Lint,
BOROWFC L D, #EEELbh T ke
TIA BESE IR SER B IFELY FIET 5
2 7 PNES GBRE L 7o i 90 H ELAKC 15~
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# 2 ABCD? A7 Gt 4 L1k

[55 | AHED DO T YT~ 12

A ft

Age (FEHR) HEHH 60 Bl E 1
Blood pressure (fiff) | WBHHIE 140 mmHg LLE D/EkE 1

HEARHAME 90 mmHg LIk
Clinical features Frmgh 2
(RRERIEE) BiaftbhROVERERES 1
Duration (FH5R5E) 60 ALLE 2

10~59 % 1
Diabetes (FEFRR) &) 1

20%HMHIZE R FHE L, £D 5 b EILRE
fER 2 HENICRZ %) 2 E8W bR - T
i b, TIA BHFINCZE - BELTT 2
W, BEERIEEE Y A 2 2 S BIL R CE B &

EDEON & D kTGS R Y. Shb
OFFFERLR B, TIA OFIHZW - OB
HRBHER D X 5 inh, B TIA %K
BEZE & P 97 G dE U C A IR A8 e (R
(acute cerebrovascular syndrome : ACVS) &
FROY, FRIRB ORISR & UM R KB CF
LIS & v ave 7 2 EELCE
T\ 5.

B, TIA $OMZEFRFERE YV A 7 % Tl
BAa7 & LT, ABCD* 2 a7 BNEL v
RTWBE2Y. ChIL 7 Al S TR
FEE Y A7 BFHlT A b0 TH Y, ToRHEN
BNE EISZERSEIE ) A 2 B W E S h w5
(TIA #FE# 2 BUHOMEFRFIEY A2 10
~3 A 1.0%, 4~5 5 4.1%, 6~7 &.8.1%).

K TIA LEBHT 2 A\P57

HHEBRICE T, SMBIENSTIA 28

Shp o Endicd e, TIA W, BEFO—
SEYERR I & D BRI FTRERER 2 4R U
LHDTHLH. T, FHBIEL, MEEo—
SHERR RAE TS X 5 R0 Eilkds L OBE R
Froogedeth, W OSEEREE N A bR
% b O CRBITIEEERE R I, o T
HETE WS D, MAERERER S 7 & o1k

TG NIER e E O LREEC I 5L D THB.

STHR
1) BARMEFPRERAETERD L - HSRBRERR rt-PA
(PINT T o) B BORISHEET S L ri-PA(FILF
To5—) B R EIE AR E T 2012 % 10 A.
fMzseh 8341 443-480, 2012
2) Lavallee PC, et al: A transient ischemic attack
clinic with round-the-clock access(SOS-TIA) ;
Feasibility and effects. Lancet Neurol 6:953-
960, 2007
- 3) Rothwell PM, et al : Effect of urgent treatment of
transient ischaemic attack and minor stroke on
early recurrent stroke (EXPRESS study) : A pro-
spective population-based sequential compari-
son. Lancet 370 : 1432-1442, 2007
4) Johnston SC, et al: Validation and refinement of
scores to predict very early stroke risk after
transient ischemic attack. Lancet 369 :283-292,
2007
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—FILEa—

ABCD?< 4 O—@4miEMFEE (TIA) F&E(E, ABCD?z 4
D TIA BZELERDIVHLADIKEZEFRY X T %ZHD

| Stroke 43 : 863-865, 2012

| Amarenco P, Labreuche J, Lavallée PC
Patients with transient ischemic attack with ABCD2< 4 can have similar 90-day
| stroke risk as patients with transient ischemic attack with ABCD?>4.

R BE

Toslm uki UEHARA

IERBRME L 2 —ROENT BEE

=
Z3

ABCD?R a7k, 7VHRAEILVOY—NELT
—BYER M FEE (transient ischemic attack : TTA)
BERPIIT7T-VTA20CRESATVEY, 2008
4 7 H 12 National Institute for Health and Clinical Ex-
cellence iX, ABCD2A 17 4 Ll Lo BE T ERE
BAOEF OEHRD O 24RFHUAICEE & %> T b
WARICDOWTHEBICEM L, ABCDZA I 7 4 JKH
OBRETHBEDNFHET A2 Z 2R LAY, Th
X, ABCDZX a7 4 FRi D EE TIX, 0HLAD
BEER Y A7 ABCDEA 27 4 ML EDBHF L Dk
DRV EWIFEZETNTWEY, TIAZVZ=v
BZOL—VEBITLTEY, TOBREEHRELLY.

L2L, REXOEESIX, SOS-TIA Tk — MiC
BT, ABCD2RA I 7254 Bk TIABEO 5 A
21 AA, BEZEFNHALECHBEELTR
GEEMORMSEERESE, SEOHEHENRE, LB
Mﬁéb<@%®M@bﬁﬁ%&ﬁ)%ﬁbamtg
EEHELAY. HESE, SOS-TIA Ik — MIBW
T, BREZEFNHESLETS 5 ERRBIRITRIC
OWTEIMEE Nz, ABCD2PRA 27 4 FRME 4 54
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YL ETARZOHEHOERY A 7122w T IO
THEHEL TS

WRETTE
1. %=k

BEET, 200348 1 A A & #EEYIZ SOS-TIA registry
WERSEES N Bl RE FEICOW T T
BENTWEY Y. SEOWRETIE3 » AHROBHE
ELIZ2008FE1ZHETO AL - ET YT F—-RL
Jo. —RIY FEAL Y MMERFES 5900 HoORE
HTH o7,

2. F—R@EIR

BEW, 320% 77 Vv—TiCadehi:; $4b
L, QABCD2R a7 4 m M Lo BEE, @ ABCDEA
a7 4 FERMTRERBREE (50%2 EOREBRMESEE
WEEBIRIERE, 50% Ll Lo EEEENESRERE, b
LA ASCOME V- F1ICE o TEREIN-E
B OEEEREY (BEREE, ALH, 4HBE
ROLHEE, AZOBEIIR, K058, spontane-
ous echo contrast % 2 WX EBENMEOEFEIMb A
WERIEELEMED D U I DEMEIOBEAE, sick sinus

BEEE Volld Nol (2013-1)

77 (77)



78 (78)

syndrome, JRHERLOTAE, BRIMEE<35%, (LPAfRYE,
intracardiac mass, JFPIFLBAFF +in sitw thrombosis,
SR FLRAE + I 2 PR st d U g7 5
BEEIRmARE) OhwEE, @ABCDIZR a7 4
BRI CHAHIIEEOH L BETH L. REPFY A
ZE90H B RA Ry b DH o2 BEOFTEL L,
Fisher's exact test % iV TH 77 V— 7 CLHuE L.
HEENHLNIZOT, ABCDZA 27 4w L&
FHHEF reference & LC, post hoc pairwise comparison
4T o 72, HEIERHE T 2-tailed @ level 7%0.05CFF
bz, 7 #1d SAS software package Version 9.1
W&o T S 7z,

=R

20034F 1 H2» 520084512 £ CORIZ TIA 27 Y = v
7 wZ 72239800 BHE DS B, 1,713611% definite
% L < & possible TIA T, ABCD2A 27 D5e& &l
ot E0H b5, L67I6IE0R B o BERE A
HY, K ED b

HERG (SD) 1264 (16) BRTS2%IEHEETH o7z,
BIE (B IE OB S L < sk By B 1 2140,
90mmHg Pl 1) 1268%, JRHEWE BHEFED
EIEIED U 13 SEBE LDL- 2 L 25 0 — )1 160mg/dL
PLR) 1341%, BERE (BEEE) 1311%, BUEOBE

W21%ic A 6 iz, 7018 (42%) 1% ABCD2A a7 4
HULE, 3778 (22%) &, 50%LLE 0 REBEMESERA
SEBIIRSE (15761), 50% B\ L ORERIEEE NIk
72 (8500), b L3 EERLEEERE (1696]) @
GHEE EREINLBRBBEOREEDOL R LIV ED
BPAH LTV, BABEOR]ER, ABCDIZA a7 4
KR O BED18% (180%1), ABCD2ZA 27 4 H L
LoBED8% (1976]) WED SR

0 H AP APIAINZE P 2 FE L, £ D) B 3 HAt
HIBWTHo7z. TIAZ U=y 7 ZBHBI0H AN
4B DIEMEERIE DL B o 72 (& ABCD2R 27 4 &
DETH-72)., 77 v—78THRE, 9OHDH
DR RIERESR (N MU/EER) &, ABCDZA
7 4 mDEDBERETIAY% (24/701), ABCD2A 2
T 4 ORI CEERIEHIEEED D BET39% (7/180),
ABCDER 27 4 FEICRARMELREL LI T04%
(3/798) THo7z (E1 ; pfor between-group com-
parison<0.0001). ABCD?2 27 4 5 DL L% refer-
ence & LTHWAE &, SOHDINORE R RIERIT
ABCD2A 7 4 BRI CRBRBEEL LB CHE
WA o 72 (p<0.0001) 4%, ABCD2R 27 4 BisRih
THRARBLEL VBECIEELTHo7 (p=082).
ABCD2A a7 4 MU EBEDOIOH DI O RIS ESR %
AbE, BEGBELEEDD D BETITL6% (9/197),
BEARILIE D B VW BE T 3% (15/504) Th o /2.
FEMZEPIE A ZI0BLLADT 7 b A LITEDY

(%)
5 .
4.2
4 4
® 3.4
T
s 3 7 : Patients with ABCD?2< 4 and
?g‘ no criteria for emergency treatment
= B : Patients with ABCD2< 4 and
k! ’ criteria for emergency treatment
8 B : Patients with ABCD?2 4
] .
0.4*
r"“l 0.2*
0 *p<0.0001 for comparison
n=798 n=180 n==701 n=446 n=106 n=439 with group of patients
All TIA patients TIA patients seen within 24 hours with ABCD?z= 4 (Fisher’s
of symptom onset exact test)

BEMER Voli8 Nel (2013-1)

| BT —TRIO0H MR OB EE S
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4, ABCD2A a7 4 A E@BEHEITHIT H90H LA
OREDFEFIF40% T, ABCDEA I 7 4 SR T
BEBERAEDD L BEOIOH N OREFRESR L
BENOLZWEZT TH o (p=100). FERFEIE24E
BLINIZZS L BEO A TOMRN T RBROBRL

Bohk (BE1).

Z

gl

KHELDEL H1E, ABCDLA DT 4 fskil O TIA
BE D B50% LU EOEREEEHASEEIIRZE, 50%
D EoEREESNERER, & L <I1E ASCO 4
F—F1ilEoTERIN-FERLREEERES
ETHEE (ABCD2Z a7 4 ARBOBEZEDS AR
1A) W&, ABCD2z a7 4 HU Lo TIA B L Fk
DOHUAOHEFRI R 72502 28D Lz
DBoT, CNLOBEIIBWTREENZBRELEN
LT e fTbRiTER b v, 51X, ABCD?
37 4 EERBOBEICE L CEEDRICEEMT S Z
L BHEIR L R\ 7o 1 National Institute for Health
and Clinical Excellence ®EBIIHETENLREXTH
LLEZTWS.

ABCDEAIAT D 20DELRHEHENDH L. —D
X, BERE (TIABED LLEBEDOBEEEHE~
OERA S BEFR LR AL BRI B
5, YAZ 2FHT5-00MEMMREBLARLET
VRAEFZINVO MY 7=V V- N ELTOERTD
5. oL, TIAZV=v 72 FATE 5541,
BEREDOEBRORRBICE SO VY T —VFEREE
hBETH5b.

URFH M LR TERBRINLIREHAZERET S
RODNY T =YY —NE LT, BERNZOARER
WWABCD?PZA 272 I b HB. BEL NN
ABCD?A a7 DL W EELRFEETH S, WETH
g, ABCDZA I 7 I2hhb 553 To TIA BE
1, R EZGHESLELREBEFERETE20
12, EFEBE~ORDOEED S24EUMIITE S
RUBREME R, £, BYOBRFEDO S b ABCD?
237 4 B LRSI, 4B EREE CRBEHE
ENBRETHA].

fE B

BIE, BT, TIA BORERRIEY X7 2 Fil
FTHERIATELT, ABCD2Ra7HaELHwLRT
WwWaY, i, Alage) @ 608Dl EIZ 14, B (Blood
pressure) . YRR IM A 140mmHg BL_E and/or 3L5EHH
MEYmmHg PLEX 1 58, C (Clinical features) | F
BB AHZ2E Fh2EbitwEEBER1H, D
(Duration) : FEARFREHEH %604 L 1% 2 &, 10~59
SiE 14, BXUD (Diabetes) | HEREFH1LIF1
KO 7 HGECREFRORE) A7 2 ET5b0T
H5. TIA BER 2 HUAORMEF ) X 71k, ABCD?
ATTHO0~3ETEL0%, 4~5HTiE41%, 6~
7R T8I T, TOREMAFH VI EMAERFERE"Y)
AZWEEL A, ABCD2A 2 7IZIMAZ T, MRI DL
BEEFEE S OWD FTROAE, KinEoskEL
HEOERLZFMT A2 10D, TIABRO R
BEHRBEEVAZOFURELZ L VRDL I LHFTES
LOHELHDT.

ABCD:RX a7, d& b —BHAEETH (KRE
EATHRNC) EXBMBERIRZFHADTE L TR

CRENRLOTHY, ABCD--I XA a7 &k EOHEE

BEFREMA AT, bbHAAEGRES
L2 EMRETHYORLZ AT Th 5., BEBRHE
b % TIA FlicowTid, ABCD2A 27X hb b
T, CELLETFRABELT > HBFELREL, BR
TRETHAIENEETHLLERS.

Validation and refinement of scores to predict very early
stroke risk after transient ischaemic attack. Lancet 369 :
283-292, 2007

2) National Institute for Health and Clinical Excellence.
NICE clinical guideline 68, July 23, 2008. Stroke : diagno-
sis and initial management of acute stroke and transient
ischaemic attack (TIA). Available at: www. nice. org.
uk/nicemedia/live/12018/41331/41331. pdf. Accessed
November 2011

3) Olivot JM, Wolford C, Castle J, et al: Two aces : transient

MEEE Voll® Nol (2013-1) 79 (79)

217



4)

5)

80 (80)

ischemic attack work-up as outpatient assessment of
clinical evaluation and safety. Stroke 42 :1839-1843, 2011
Amarenco P, Labreuche J, Lavallee PC, et al:Does
ABCD? score below 4 allow more time to evaluate pa-
tients with a transient ischemic attack? Stroke 40 : 3091-
3095, 2009

Lavallee PC, Meseguer E, Abboud H, et al: A transient
ischaemic attack clinic with round-the-clock access
(SOS-TIA) : feasibility and effects. Lancet Neurol 6:
953-960, 2007

B& 18R Voll® Nol (2013-1)
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6)

7)

8)

Amarenco P, Bogousslavsky J, Caplan LR, et al: A new
approach to stroke subtyping : the A-$-C~0O (phenotypic)
classification of stroke. Cerebrovasc Dis 27 : 502-508, 2009
Calvet D, Touze E, Oppenheim C, et al : DWI lesions and
TIA etiology improve the prediction of stroke after TIA.
Stroke 40 : 187-192, 2009

Giles MF, Albers GW, Amarenco P, et al: Addition of
brain infarction to the ABCD? Score (ABCD?) :a col-
laborative analysis of unpublished data on 4574 patients.
Stroke 41 :1907-1913, 2010
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PR M FEAE (TIA) B RO &

734?0#7Eu%%0f%<N§
i

. —IBMEREMFEE(TIA)D
HEIERRF & EIR

Uehara Toshiyuki

B BeE

— @ P B2 I F84E (transient ischemic attack, TIA)
EREEORNIIEL LTRSS L MmshTw
7ot BOEOMFEICL Y, EREFEZ S TwizBlE
AHRICEERRBET S ) A7 FE W (TIAFER
90H BAIZ15~20%, 5 H#FEEA 2 HUA) Z &4
B o2 o TERY, 510, TIABRBREICEE - &
BRATZE, BERREY A7 PBMICRETLH L
AR & AR THERE SN, TIASEROREZ
Wi - RO BENNEBRINSL Lo [RE
RREA A P4 22009) T, [TIAZEEZE, TR
By S RIERFE 2 fEE L, INEERRE P 070
OEEEZELICHBLES TR 2LV (FL—F
AFTH X ohs) LmREhTtnay, 3
ht, TIAZMEERE, RO, ICRERF T D
L7299 2 TG U AR F S OWmENKD ST
W5, KETE, TIAORERR SIEREICOWTHEHR
T 5.

059

CRERE

<

“%agﬁf@ “E»

TIAORERFR IMEEL BBOARAR L TH 525,
REBEA—BETRDATIALFRT 2REE T, &
ERFEORENSLELRLIEEZLND. TOASTﬁ\
B CELCTIAR S L ZBEORE I I NEE
R OEER, 77 u— .0 (large artery athero-

sclerosis) 8 ~23%, LJE M (cardioembolism) 15~31%,

5 2 (small vessel occlusion) 18~31%, ZDOEDE
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limb—shaking#'% 4. Limb-shakingi3[

*ESLERESBRIME € & — HOERF

H2~6%, BEERRHEIT~43%LHESINTn5(E
1), BT, SREOREEERS
1. 75FO—AMBETIA

77— AMBRETIAK, EHRCHEHSENERDIRO
T7ru— AT EREZEREL L TR LATIATH 5.

BB 24 (artery—to—artery embolism) R 4T 1%
f4 5 (hemodynamic mechanism) i X D &R L,

KTIADKEORLE E 2 bRTE 7. BIREEER
T, WEBIIREGEEENEREIRE & ICBK S
N7 7o — AR 2SI BT 5 e Asii ik L e,

uhERF L L TREOIME 2 —RIICHET S 2 &

WX DTIAZBET . MITHEWMERETIX, 77
U—ATEGIC X B B EHAR T I HEND Y, Moh
DRETZOEIROEREIROERTAIMET L2 5HéE
WCTIAR RRET A, —BRE9ICE, #BI2E, HER - gHE
We, EEIRE, %L, EMLEAHR L MEMET
LR TWRIRTRELS T V. RENZERE LT,
WHEEIRESEFZT - BHAENDABICAONS
—flo =
Tl (IS BB MR E CHAM L THRBNCE X 2 Rk
EEHIC, Bl bEd o Lzt ECHEO
B ETRICHETS., —RT2 & TAPARELME
bNBEZEDHE. ERIESHUPNCHEET S Z L8
%\,

Boko#E clk, ERFMBELHTHTIARZD
BORMBEERE) AZFENEHRESNTED, MR
angiography P SHIFME = T — A% ECRIICER
BRFEOREZHAT LI EPEETH L. BEE

HE NS T & TRUNER Y 7 )V (microem-
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F1 TOASTHIEICHEU LTIAORIERFFAERE

, , R L B ;
ik WisE | EOR T —

: Tru— Al | BEE | 72 | ot | R W
Sempere AP, et al | 1998 103 8% 31% 29% 6% 26%
Weimar C, et al 2002 1,429 15% 15% 25% 2% 43%
Purroy F, et al 2007 388 23% 22% 18% 4% 33%
R AT IE 2011 105 19% 27% | 31% 6% | 1%

bolic signal : MES) 754t & WAL, TIADFIERS
&L CHIRE RS R M BRSNS,

2. DEETIA
CEPETIA, PIEZE L R, LEME), AT,
UFEE, AU, EOLEETERIS, DN
IR Sz mAe sy, IS ~NEREL R I TI LI
X DT A, TIADRERE LT, k5E, %17, Fak
B, B ORI EREEL BT AH8E v,
LN OEETIAORRK & UTHR S BHESE .
BV CEMB O W O 720121, RV y — RN
B BRI T o T RERH L. FHEARHD
TIABITE, HEY Y ¥ M (& EIRHFLEF) 41
BEL, BEY Y ¥ METIAOERE LTENRTIER
W T BRI S O b B 510,

3. SUFTIA

57 FTIA, 927 FHZEOFLNE TH HEHE
Dlipohyalinosis “°microatheroma?SiE & % - THL
LHe#Ezobhs, EHE, LB, THEOYH, 228k
AEUREOEHEES S CEIREEELET L. &
2B, &7, F4%E, BHL CORBEREIRSEREE
B, W CEERERI R E D 5
BA I IEEESW & 2 505, TIATIREMAFEZ D
Tl b, TIAOERE LCT 7 FEBRREZEL,
TR OPFAEEFHE L ERIBOREL RO W&
b, WEMICS 2 FTIAL IS h S,
TIABORBEEBEOERFEL LT, BCkTE7 7
- A MRSV ERESNTHRED, RETIET
7 FTIADREEICER LTV, F/o, 258548
WMOTIAKE, BEZEMMICERYEL, HEEZfT-
T PP A e~ & E B § % capsular warning
syndrome®? R ENLFREBLH D, LT 7 HEED
ZVbHPEICBWTIE, BHTELWHETH LY.
4. TOMOER, EETH
EERRIZ, KBRS T —7»60%ER, BIIRE
HE, LW, MEEREE R EVTIAOKRKE %
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(K6 ~9 X 5L

#2 TIAOBEFTERER (NINDS Classification of
CVD-1II)

TESHBIIR S D FEMR
EEIREE EERE, MOET, R, RETHR -
HHT @ clumsiness)
- EIROB I (RN, FRICERSEE
CREERER G R - TR - B OBEBERL L X
FYTEELLON)
E(BREEE)
5 SHENR R DA%
- EHBRROEE & O R ERE 2T 5.
CREERELL, BNKNEESHEOBAORELS.
He B R B AR R O
EBEE (R - T - HHOEAE S Ol
BV B OB HET, MK, clumsiness)
CEEEREREL O MH ST O RER
g, LUNEE, RLVAFIT)
A EL B—RH A VI OREESE
- BUREREE, EiEkED T, PHEE, BEE,
THE, HERSE

(Ch B RBEMTIE, TIAZ AR IR
(3rihiad v 31 HSE)

DES. T, FEHREIRDOWIEAY IR S AT ASE
BiahadZ X YTIARZRET AHETDH A, IFIC
HEB BRI S5 B3R 2 B % 23 <, Sl
B FERS B T SN B T &1 X D BRI
5 bow hunterfERER, BIAAHICLVERSLS
PowersEEHENE R TH 5. TIADHEE, BEX1T-
THERPEETERWEFAD DL R,

&

TIAOMEMRIE, BEAEMEORFEMIZE )AL
HERHOMBRERETH S, EANICE, BDE
OITEFIRIT BT 5 MR EE T BT
Thh(FE2)W, HHRR, #EHRR, BLUZTH
DOFEBEEBIIRI S NBY, FEE, FHORE



T34 TV TEIZH - THANZ—BEMENRE(TIA) BEORHEE

E£3 TIAE L TIEEZ P 0 ERE(NINDS Classification
of CVD-1I)

TIAE UTiddeBIR 22 1R

a. BEERAOEREZEDLZ CEREE

b. BREMED S WIZEEEE

c. FERVBIEDBEDIMIIIES o T {HE

d. PIIEMERE R

BRTETIAE ALk SN WER

a. FEROMOBEIEN - T TEED) BREEE
b. EEEDTVOA

c. BEEDET V(DI VE) DR
d. BETEEOMH

e. BEEEDA

f. EHROA

g. BdrwidEnkiE
h

i

i

3

|

L ERLAVOETIE) ES
. PR CRE D MR

. confusion ($5%.) O A

. BEOA

. BEBISE (drop attack) DA

(k14 & b 31IHEE)

RE, BEEE, BROTHEEL COEIRS—ETE
(% EES~F5) CHBET A2 OPBETH S,
TIAZFE D ETHE, TOMBERE—ELTICER

(Japan Multicenter Stroke Investigator’s Collaboration,
J-MUSIC) TiE, TIADfERE: L TEBREIRLS
 (64.7%), KW THEEBEE(364%), BERE (238
%) DIETH » 7219,

19904F 17 38 38 & 1 /2 NINDS (National Institute of
Neurological Disorders and Stroke) ®CVD-M 78T
W, FEMTIAEEC EMONBACETIAL A3k
WHEHEBESETO R TS (EW. Lirl, 20
EHESREINORERCTTOFMIC L 2T
Y, BETE, THCETEELERETHoTHR
MBOMRITHEERESHRB SN BEMNI I TER
WIS DWIASEME Td o 724798 0 5 B 248 R LIN 2
FERERE O & L7239BId, NINDSOSHHIC & ) Bk
TRTIAL AR SN WHEEEREZEL2D D59 §l
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Review

Epidemiology and Registry Studies of Stroke in

Japan
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Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan

Stroke is the most prevalent cardiovascular disease in Japan. This review introduces two epi-
demiologic studies and four registry studies of stroke in Japan. The Hisayama Study was be-
gun as a population-based prospective cohort study of cerebrovascular and cardiovascular
diseases in 1961 in the town of Hisayama. Most of the deceased subjects of the study un-
derwent autopsy examinations from the beginning of the study. Changes in stroke trends in
the last 50 years were clarified by comparison of data from different study cohorts regis-
tered every 13 to 14 years. The Suita Study was based on a random sampling of Japanese
urban residents. Several reports from this study showed the significance of pre-hyperten-
sion, as well as hypertension, as a risk factor for stroke by itself and in combination with
other underlying characteristics. In addition, the Japan Multicenter Stroke Investigators'
Collaboration {J-MUSIC), the Japan Standard Stroke Registry Study, the Fukuoka Stroke
Registry, and the Stroke Acute Management with Urgent Risk-factor Assessment and Im-
provement (SAMURAI) rt-PA Registry are explained as registry studies involving Japanese
stroke patients.

Keywords Acute stroke; Asian; Incidence; Japan; Thrombolysis

Correspondence: Kazunori Toyoda
Department of Cerebrovascular Medicine,
National Cerebral and Cardiovascular

" Center, 5-7-1 Fujishiro-dai, Suita, Osaka

565-8565, Japan

Tel: +81-6-6833-5012

Fax: +81-6-6835-5267

E-mail: toyoda@hsp.nevego.jp

Received: November 20, 2012
Revised: December 26, 2012
Accepted: December 27, 2012

The authors have no financial conflicts of
interest.

Introduction

Stroke is the most prevalent cardiovascular disease and the
most prevalent neurological disease in Asia." Many countries in
Bast Asia and Southeast Asia have higher mortality rates from
stroke than from ischemic heart disease, the opposite of West-
ern countries.' The prevalence of intracerebral hemorrhage
(ICH) and intracranial arterial sclerosis is another unique fea-
ture of Asian patients.”” Among Asian countries, Japan was the
first to become an aging society; the others, in particular Korea,
have been rapidly approaching one. Thus, the epidemiologic
characteristics of stroke in Japan seem to be good examples for
other countries.

In this review, epidemiological studies and patients’ registry
studies of stroke in Japan are briefly introduced.

The Hisayama Study

The Hisayama Study was begun as a population-based pro-
spective cohort study of cerebrovascular and cardiovascular dis-
eases in 1961 in the town of Hisayama, a suburban community
adjacent to the Fukuoka metropolitan area, Kyushu, in western
Japan. Four study cohorts were established from Hisayama resi-
dents > 40 years of age in 1961, 1974, 1988, and 2002 after
screening examinations. One of the strengths of this study is
that most of the deceased subjectsof the study underwent au-
topsy examinations from the beginning of the study (80% be-
tween 1962 and 1994),* and thus, the morphological features
of the brains examined by autopsy or brain imaging are available
for most of the stroke cases in each cohort. The study was initi-
ated to respond to the doubts of Western researchers in the pre-
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CT era that the very high mortality from ICH in Japan might be
due to overdiagnosis of [CH. The autopsy results in the consec-
utive residents proved that the prevalence of ICH was not so
high as was believed by Japanese physicians but also showed that
ICH was still more common than ischemic stroke as a cause of
death in Japan.®

Of the many studies on stroke and other neurological diseas-
es including dementia, those on stroke incidence and mortality
are briefly introduced here. After 12-year follow-up for each of
the first three study cohorts, the age-adjusted incidences of total
stroke were 1,210 per 100,000 person-years for men and 598
for women in the first cohort (1961); they declined steeply in
both sexes from the first to the second cohort (1974) and then
declined relatively moderately in both sexes from the second to
the third cohort (1988, Figure 1).° Changes in the incidence
among cohorts differed greatly between ischemic stroke and
ICH. The incidence of ischemic stroke declined by 37% for men
from the first to the second cohort, while the incidence of ICH
declined by 61% for men. In contrast, the age-adjusted incidenc-
es of coronary heart disease were 340 per 100,000 person-years
for men and 113 per 100,000 person-years for women in the
first cohort, and they increased for both sexes in the newer co-
horts, although they were much smaller than the stroke inci-
dences in all of the cohorts. The different tendencies in the chan-
gesin incidence between stroke and coronary heart disease seem
to be partly due to changes in prevalence of cardiovascular risk
factors among the three cohorts: severe hypertension and cur-
rent smoking became significantly less frequent, while glucose
intolerance, dyslipidemia, and obesity became more frequent.
Stroke mortality declined continuously as a result of changes in
stroke incidence and significant improvements in acute stroke
management; the age-adjusted stroke mortalities among the

1,250 B 1stcohort(1961-1973)
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§ w 3rd cohort (1988-2000}
- % 1,000
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Figure 1. Age-specific incidences of stroke and coronary heart disease among
the 3 cohorts of the Hisayama Study, with 12-year follow-up in each cohort
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three cohorts were 634 (the first cohort: 1961), 232 (the second
cohort: 1974), and 138 (the third cohort: 1988) per 100,000
person-years, respectively, for men and 286, 162, and 102 per
100,000 person-years, respectively, for women.

Among the ischemic stroke subtypes, the age-adjusted inci-
dence of lacunar infarction declined significantly from the first
to the third cohort for both sexes (5.68 per 100,000 person-
years in the first cohort and 1.59 per 100,000 person-years in
the third cohort for men during the 13-year follow-up), whereas
the incidences of atherothrombotic and cardioembolic infarc-
tions did not change during this period.” As aresult, the propor-
tion of ischemic stroke subtypes differed greatly among the 3
cohorts; two-thirds of the male patients had Jacunar infarction
in the first cohort, compared to two-fifths in the third cohort.
The high incidence in the first cohort and recent decline of lacu-
nar infarction were similar to those for ICH, suggesting that in-
tracranial small artery disease has been prevalent in the Japanese
population and that the effect of recent developments in pre-
ventive therapy, especially antihypertensive therapy, are protec-
tive from development of the small artery disease.

Of the 410 patients in the first cohort who developed first
ever stroke during 32-year follow-up, 108 (26%) experienced
recurrent stroke within 10 years after the index stroke.® The cu-
mulative recurrence rates at 1, 5, and 10 years were: 10.0%, 34.1%,
and 49.7% after ischemic stroke; 25.6%, 34.9%,‘ and 55.6% after
ICH; and 32.5%, 55.0%, and 70.0% after subarachnoid hemor-
rhage (SAH), respectively.

Of the 333 patients in the first cohort who developed first-ev-
er stroke during 26-year follow-up, 268 (80.5%) died within 10
years after the index stroke, of whom 239 (89.2%) underwent
autopsy examinations.” The risk of death was greatest in the first
year (men 40.3%; women 43.7%). The 30-day case fatality rate
was substantially greater in patients with ICH (63.3%) or SAH
(58.6%) than in patients with ischemic stroke (9.0%). The risk
of dying after the index stroke was twelve times higher during
the first year and two times higher during the overall 26-year
period as compared to the risk for stroke-free controls. The most
common cause of death was the index stroke in the first year,
and the impact of recurrent stroke increased gradually thereafter.

The Hisayama Study is one ofthe first sophisticated epidemi-
ological study and one of the most successful epidemiological
study of cerebrovascular and cardiovascular diseases in the world.
Several unique characteristics of Asian stroke patients were as-
certained by this study. The Hisayama Study is still developing
by expanding the target diseases into common nonvascular dis-
eases and by adding genomic information for the analysis.

http://dx.doi.org/10.5853/jos.2013.15.1.21
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The Suita Study

Following the Hisayama Study; several epidemiological proj-
ects on cerebrovascular and cardiovascular diseases were started
in Japan. Most of the study cohorts involved rural or suburban
residents, since they are likely to continue to live in the area. The
Suita Study was unique in that urban residents were registered.

Suita city, which contains the National Cerebral and Cardio-
vascular Center where the author works, is located adjacent to
Osaka city, which is the second largest metropolitan area in Ja-
pan. The Suita Study was based on a random sampling of 12,200
Japanese urban residents. At baseline, participants between the
ages of 30 and 79 years were randomly selected from the mu-
nicipality’s population registry and stratified into groups by sex
and age in 10-year increments in 1989. Of these, 6,485 people
underwent regular health checkups between 1989 and 1994.
During an average 11.7-year (64,391 person-years) follow-up
period, 213 strokes, consisting of 141 ischemic stroke, 32 ICH,
22 SAH, and 18unclassified strokes, and 133 myocardial infarc-
tions were documented.*®!! Thus, the incidence of stroke did
not differ much as compared to that of myocardial infarction in
contrast to the high stroke incidence in the Hisayama Study
(especially in its first cohort; the age-adjusted incidence of total
stroke for menbeing 1,210 per 100,000 person-years and that of
coronary heart disease being 340 per 100,000 person-years), al-
though adjustments for age and other conditions are needed for
accurate comparison between the studies. These findings sug-
gest that the data from the Suita Study were influenced by the
Western lifestyle, particularly diet.

Among the many publications from the Suita Study, those on
the association between blood pressure (BP) levels and stroke
incidence are briefly introduced here. The association between
high-normal BP and cerebrovascular and cardiovascular disease
had not been well studied in the Asian population. The percent
~ ages of the participants with optimal, normal, and high-normal
BP and hypertension Stage 1 and Stage >2, according to the
ESH-ESC 2007 criteria, were 31%, 20%, 18%, 20%, and 11%
for men and 429%, 17%, 16%, 16%, and 9% for women, respec-
tively” Compared with the optimal BP group, the multivariate
hazard ratios (HRs) (95% confidence intervals [Cls]) of stroke
for normal and high-normal BP and hypertension Stage 1 and
Stage >2 were 2.12 (1.04 to 4.30), 2.43 (1.21 to 4.86), 2.62
(1.35t0 5.09), and 4.38 (2.24 to 8.56) in men and 1.05 (0.49 to
2.24),1.29 (0.63t02.67),1.21 (0.61 t0 245),and 2.20 (1.07 to
4.50) in women, respectively; the risk of myocardial infarction
for each BP category was similar to that of stroke. Population-
attributable fractions of high-normal BP and hypertension for
combined stroke and myocardial infarction were 12.2% and

http:/dx.doi.org/10.5853/j0s.2013.15.1.21
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35.3% in men and 7.1% and 23.4% in women, respectively (Fig-
ure 2). These findings indicate the significance of pre-hyperten-
sion as a vascular risk factor and the necessity for pre-hyperten-
sive patients to attempt to control BP through lifestyle modifi-
cations.

The combined impacts of BP categories and other risk factors
were also thoroughly investigated in the Suita Study. A study on
glucose abnormalities and that on chronic kidney disease (CKD)
are summarized.'»'*> The percentages of subjects with normo-
glycemia, impaired fasting glucose, and diabetes mellitus, de-
fined according to the 2003 American Diabetes Association

‘recommendations, were 59%, 35%, and 6% for men and 75%,

21%, and 4% for women, respectively.” Compared with nor-
moglycemic subjects, the multivariate HRs (95% ClIs) for stroke
were 1.11 (0.81-1.52) in individuals with impaired fasting glu-
cose and 2.08 (1.29-3.35) in individuals with diabetes mellitus.
Compared with normoglycemic and optimal BP subjects, in-
creased risks of combined stroke and coronary heart disease
were observed in the normoglycemic subjects with high-normal
BP or hypertension, in impaired fasting glucose subjects with
normal or higher BP, and in diabetic subjects regardless of BP
category (P-value for interaction=0.046). The percentages of
CKD subjects, defined as an estimated glomerular filtration rate

4. Optimal Normal High Stage1 Stagex2
nomal
Men
S gl
HRs
2 -
I O Q .0 ¥ 4]
Women >~ 331% 0" 200% L17.4% 1 191% \102%")
Optimal ‘Normal ‘ H;gh ! Stage1 \Stage>2
3 F ‘normal
HRs } |
2 r . i ,

44.0% 7 \17‘4%/\i 5.3%\15‘0%/\ 8.0"/{
Figure 2. The HRs and positive fractions attributable to exposure to each blood
pressure category at baseline for cardiovascular disease (including stroke): the
Suita Study. The gray area displays the excessive incidence of CVD due to nor-
mal and high-normal blood pressures and hypertension stages 1 and 22 (From
reference 10 with permission). o

http:/jj-stroke.org 23



JoS

(GFR) <60 mL/min/1.73 m? using the Modification of Diet
in Renal Disease equation modified by the Japanese coefficient
(0.881), were 8.9% for men and 11.3% for women."” Compared
with the GFR =90 mL/min/1.73 m”* group, the HRs (95%
Cls) for stroke were 1.9 (1.3 to 3.0) in the GFR S0 to 59 mL/
rin/1.73 m?* group and 2.2 (1.2 to 4.1) in the GFR <50 mL/
min/1.73 m?* group. Compared with the optimal BP subjects
without CKD, the normal B, high-normal BP, and hyperten-
sive subjects without CKD showed increased risks of stroke.
However, the impact of each BP category on stroke (P for inter-
action: 0.03 in men, 0.90 in women) was more evident in men
with CKD. These results show that pre-hypertension can be a
stronger vascular risk factor when combined with other tradi-
tional and newer risk factors than when it is the sole risk factor.
As is known, extracranial carotid atherosclerotic lesions are
less frequent in the Asian population than in the Western popu-
lation. The prevalence of asymptomatic extracranial carotid ar-
tery lesions and its relationship to cardiovascular risk factors
were determined using ultrasound in the Suita residents.” Sig-
nificant sex differences were shown in the prevalence of athero-
sclerotic lesions in the extracranial carotid artery; 4.4% of all the
subjects, 7.9% of the men, and 1.3% of the women aged 50 to

Toyoda  Epidemiology and Registry Studies of Stroke in Japan

79 years had atherosclerosis accompanied by area stenosis > 50%,
and these values increased to 6.5%, 11.1%, and 2.1% for the sub-
jects aged 60 to 79 years, respectively (Figure 3). In addition,
accumulation of established major coronary risk factors (ie,
hypertension, smoking, and hypercholesterolemia) affected ca-
rotid atherogenesis in both sexes.”*

Registry studies on stroke

In this chapter, major registry studies on ischemic stroke in
Japan are introduced (Table 1).

The Japan Multicenter Stroke Investigators’ Collaboration (J-
MUSIC) was a nationwide, multicenter, prospective, hospital-
based registration study from May 1999 through April 2000,
when intravenous recombinant tissue plasminogen activator
(rt-PA) was not yet approved for clinical use. A total of 156 hos-
pitals participated in the study, and 16,922 patients (70.6+11.5
years old) with acute ischemic stroke (94%) and transient isch-
emic attack (TIA, 6%) who were hospitalized within 7 days of
onset were registered. As was common in the Asian population,
lacunar stroke was the leading subtype (38.8%), followed by
atherothrombotic (33.3%) and cardioembolic stroke (21.8%).
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8 25t050% @ 25t050%
& 8 >50% = w >50%
% b % 5L
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e | g 10
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g £
g 5 5 r
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50-59 60-69 70-78 50-59 60-69 70-19
Year ' Year
Figure 3. Percentage of subjects with asymptomatic carotid artery stenosis; the Suita Study.®
Table 1. Registry studies on Japanese stroke patients
Stic - B R “Years . - . Pafients® ) Patientnumber- . . Instiutes oc o
Japan Multicenter Stroke Investigators’ Collaboration 1993-2000 Ischemic stroke and transient 16,922 156 hospitals over Japan
{J-music) ischemic attack (TIA), <7 days
Japan Standard Stroke Registry Study (JSSRS) 2000-ongoing Stroke and TIA, <7 days Ongoing (47,782 by 162 hospitals over Japan
Nov 2007)

Fukuoka Stroke Registry {FSR) Retrospective: 1993-2007
Prospective: 2007-ongo-
ing
Stroke Acute Management with Urgent Risk-factor As- 2005-2008

sessment and Improvement [SAMURAI} 1t-PA Registry

Ischemic stroke receiving 600

Retrospective: 5,547 7 hospitals in the Fukuokamet-
Praspective: Ongoing ropolitan area
(4,315 by Feb 2011)

Stroke, <7 days

10 hospitals over Japan
intravenaus r-PA
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The median National Institutes of Health stroke scale (NIHSS)
score on admission was S (interquartile range 2. to 11), and 60.8%
of the patients had a modified Rankin Scale (mRS)score of 0-2
at discharge, while 6.9% died during acute hospitalization." In
the follow-up study of survivors, the 1-year cumulative mortali-
ty was 6.8%, which was relatively low compared to that from
Western countries.*® The cause of death included cerebrovascu-
lar disease in 24.1%, pneumonia in 22.6%, heart disease in 18.1%,
and cancer in 11.0%.

The Japan Standard Stroke Registry Study (JSSRS) is an on-
going multicenter stroke registration study based on a comput-
erized database from 162 Japanese institutes. From January 2000
through November 2007, a total of 47,782 patients with acute
stroke and TIA who were hospitalized within 7 days after onset
was registered. Many subanalyses of the registry data have been
reported in Japanese books published every two to four years.
As the major findings, 75.4% of stroke patients had ischemic
stroke, 17.8% had ICH, and the remaining 6.8% had SAH. As
subtypes of ischernic stroke, 33.9% had atherothrombotic, 31.9%
had lacunar, and 27.0% had cardicembolic stroke. It is interest-
ing that the leading stroke subtype changed from Jacunar stroke
in J-MUSIC (1999-2000) to atherothrombotic stroke in JSSRS
(2000-2007), although the participating hospitals and designs
of the two studies were not identical. Effects of sex and age on
stroke subtypes, underlying risk factors, initial conditions at on-
set, and outcomes of ischemic stroke patients were reported in
English."”” Briefly, women were older than men at stroke onset
(75.0+11.7 years versus 69.3 + 11.4 years), and women more
frequently had cardioembolic events (odds ratio [OR] 1.090,
95% CI 1.036 to 1.146) after age-adjustment. Onset-to-arrival
time was longer (B =0.0554, P=0.026), the initial NIHSS score
was higher (B=0.156S, P<0.001), and duration of hospitaliza-
tion was longer (f=0.0355, P=0.010) in women than in men
after multivariate adjustment. At hospital discharge, women less
commonly had an mRS score of 0-1 (OR 0.802, 95% CI 0.741
to 0.868) and more commonly had an mRS score of 4-6 (OR
1.410,95% CI 1.293 to 1.537) than men. Thus, women devel-
oped more severe strokes than men in Japan.

The Fukuoka Stroke Registry (FSR) is an ongoing, multicen-
ter, hospital-based registry in which acute stroke patients were
enrolled from seven stroke centers in the Fukuoka metropolitan
area. The FSR has the strengths that the database extensively
collected underlying patients’ information, image data princi-
pally using MRI/MRA, long-term follow-up of vital and func-
tional conditions for years, and serological and genome genetic
analyses for most participants. The associations of several risk
factors, including pre-stroke glycemic control™ and admission
proteinuria® with clinical outcomes of ischemic stroke patients
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were published in the last couple of years. As a unique risk fac-
tor of ischemic stroke in Japanese, and probably in Korean peo-
ple, a windblown sand dust originating from mineral soil in the
deserts of China and Mongolia was significantly associated with
the incidence of atherothrombotic brain infarction after adjust-
ing for expected confounders, including meteorologic variables
and other air pollutants in this cohort.®

Finally, let us consider the Stroke Acute Management with
Urgent Risk-factor Assessment and Improvement (SAMURAI)
1t-PA Registry.”! This registry included 600 consecutive patients
(377 men, 72+ 12 years old) with ischemic stroke and TIA
who received intravenous rt-PA therapy in ten Japanese stroke
centers that were balanced regionally between October 2005
(when intravenous alteplase therapy was approved in Japan)
and July 2008, Symptomatic ICH within 36 hours with > 1-point
increase from the baseline NIHSS score developed in 3.8% of
patients (95% CI 2.6 to 5.7%). At 3 months, 33.2% (95% CI
29.5 to 37.0%) of patients had an mRS score of 0-1, and the
mortality was 7.2% (95% CI 5.4 to 9.5%). Analysis of 399 pa-
tients with a premorbid mRS score <1 who met the approved
European indications( < 80 years old, an initial NIHSS score
<24, etc.) showed that 40.6% (95% CI 35.9 to 45.5%) had a
3-month mRS score of 0-1. These percentages were similar to
those in Western postmarketing surveys using 0.9 mg/kg al-
teplase. Several published subanalyses clarified the associations
of risk factors and initial stroke features with thrombolysis out-
comes.

'The publications that were discussed in this review dealt with
only a small part of each study, and the studies that were intro-
duced represent only a small part of japanesé epidemiologic
and registry studies. The author hopes that the readers of this
journal will find the similarities (or differences) in stroke epide-
miology between Japanese people and those in other countries
of great interest.
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Abstract

Coagulability increases during pregnancy, and thromboembolism can easily occur. Venous thromboem-
bolism is a cause of death in pregnant women, but arterial thrombosis such as ischemic stroke in preg-
nancy is also not uncommon. In pharmacotherapy for thromboembolism in pregnant women, fetal tox-
icity and teratogenicity must be carefully considered. As anticoagulants in pregnant women, unfractio-
nated heparin and low-molecular-weight heparin are recommended, but warfarin is not recommended
since it has a low molecular weight and crosses the placenta. Various types of new oral anticoagulant
drugs have been available in Japan since 2011. However, the Japanese package inserts for these an-
ticeagulants advise quite cautious administration in pregnant women. The guidelines on pregnant wo-
men include less information about antiplatelet drugs than anticoagulant drugs. Aspirin may cause ter-
atogenicity and fetal toxicity, and perinatal mortality is increased. However, when low doses of aspirin
are administered as antiplatelet therapy, the US Food and Drug Administration has assigned pregnancy
category C, and treatment is relatively safe. Neurosurgeons and neurologists commonly encounter preg-
nant women with thromboembolism, such as ischemic stroke. Up-to-date information and correct selec-

tion of drugs are necessary in consultation with specialists in perinatal care.

Key words: acute stroke, anticoagulation, antiplatelet therapy, thromboembolism,
venous thrombosis
Introduction 2010)’¥ by the Japanese Circulation Society (JCS)

Coagulability increases during pregnancy, and
thromboembolism can easily occur, primarily of the
venous system. Venous thromboembolism is a cause
of death in pregnant women, but arterial thrombosis
such as ischemic stroke in pregnancy is also not
uncommon. In pharmacotherapy for thromboem-
bolism in pregnant women, fetal toxicity and terato-
genicity must be carefully considered. However,
since pregnant women are usually excluded from
pharmaceutical clinical trials for ethical reasons, in-
formation on toxicity and teratogenicity in pregnan-
cy is limited. This study presents an overview of the
current status and problems with antithrombotic
therapy in pregnant women, based on the “Guide-
lines for indication and management of pregnancy
and delivery in women with heart disease (JCS
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Joint Working Group (fiscal year 2008); and the
“Guidelines for management of anticoagulant and
antiplatelet therapy in cardiovascular disease (JCS
2009)”% by the same group (fiscal year 2008).

Pregnancy and Thromboembolism

Plasma fibrinogen, von Willebrand factor, and
factors V, VII, VIII, IX, X, and XII are increased and
activated in late pregnancy, thus increasing the risk
of thromboembolism. Therefore, thromboembolism
is clearly a danger in pregnant women at high risk
for embolism, such as those with valvular heart dis-
ease, but thromboembolism such as cerebral sinus
venous thrombosis may also occur in pregnant wo-
men without such risk factors. In addition, the ef-
fects of esirogen and elastase during pregnancy may
cause evident structural changes in blood vessel
walls, leading to increased fragility. For example,
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patients with Marfan’s syndrome tend to develop
aortic dissection. The structure of cerebral and cer-
vical blood vessel walls may also be affected.
Moreover, compression of the inferior vena cava
due to uferine enlargement may lead to deep vein
thrombosis (DVT)., Therefore, pregnancy is a risk
factor for thromboembolism, particularly venous
thrombosis.

Nevertheless, the safety of antithrombotic drugs
as treatment, as mentioned above, has not been well
established. Fetal toxicity and teratogenicity are
major concerns of drug administration in pregnan-
cy, and are affected by placental transfer of drugs
and the stage of pregnancy (Table 1}.

Anticoagulant Drugs in Pregnant Women

The JCS Joint Working Group provides the following
recommendations for anticoagulant therapy in preg-
nancy.

Class I: In pregnant women with a prior history of

Table 1 Pregnancy stage, teratogenicity, and fetal
toxicity

Pregnancy e .
stage Teratogenicity and fetal toxicity
Fertilization no effect stage: malformations do not occur (no
to day 27 fertilization, no implantation, or miscarriage)

Days 28 to 50 absolutely sensitive stage: important fetal organ

formation, highest risk of teratogenicity
Days 51 to relatively sensitive stage: genitalia and palate
112 formation not yet complete, teratogenicity
such as cleft palate
potentially sensitive stage: risk of teratogenicity

Day 113 to ’
is rare, attention must be paid to fetal toxicity

delivery

DVT but no other risk factors, follow-up observation
until delivery and warfarin administration for 4-6
weeks postpartum is recommended.

Class IIb:

1. In pregnant women with a prior history of DVT
and other risk factors (e.g., congenital or acquired
blood dyscrasias), prophylactic administration of
low-molecular-weight heparin or moderate dose-ad-
justed unfractionated heparin starting during preg-
nancy and warfarin administration for 4-6 weeks
postpartum are recommended.

2. In all patients with a prior history of DVT, use of
elastic stockings pre- and postpartum is recommend-
ed.

3. In patients requiring long-term warfarin therapy
who wish to become pregnant, planned pregnancy
with a switch from warfarin to dose-adjusted hepa-
rin, or promptly switching from warfarin to dose-ad-
justed heparin when pregnancy is confirmed at an
early stage by frequent pregnancy testing is recom-
mended.

Therefore, unfractionated heparin or low-molecu-
lar-weight heparin is recommended in pregnant wo-
men; whereas warfarin is not recommended. Table
2 summarizes the effects of anticoagulant drugs in
patients during pregnancy and breastfeeding.®
Table 3 shows the US Food and Drug Administra-
tion (FDA) pregnancy categories for these drugs.V

Unfractionated heparin and low-molecular-
weight heparin do not cross the placenta because of
their high molecular weight and do not cause harm
to the fetus. However, in Japan, the use of low-
molecular-weight heparin for thromboembolism
prophylaxis in patients with a history of valvular
heart disease or DVT is not covered by health insur-

Table 2 Effects of anticoagulant drugs in patients during pregnancy and breastfeeding

Package insert

e FDA - : Terato- Breastfeeding
Drug Classification Characteristics/adverse reactions A ) S
category genicity  during use Pregnancy Breastfeeding
Warfarin coumarin D teratogenicity, yes allowed contra- contra-
derivative fetal hemorrhagic complications indication indication
Heparin unfractionated C bone demineralization with long-term no allowed contra-
heparin administration (fractures in indication
mothers),
higher incidence of thrombosis than
with warfarin,
risk of heparin-induced
thrombocytopenia
Enoxaparin low-molecular- B reports of heparin-induced no allowed relative relative
weight thrombocytopenia, contra- contra-
heparin not indicated for thrombus prophylaxis indication indication
in cardiovascular disease
Dalteparin  low-molecular- B reports of heparin-induced no allowed contra- contra-
weight thrombocytopenia, indication indication
heparin not indicated for thrombus prophylaxis

in cardiovascular disease

Revised with permission from the Circulation Journadl (76: 240-260, 2012), ©2012, the Japanese Circulation Society.s
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Table 3 US Food and Drug Administration (FDA)
pregnancy categories

The FDA-assigned pregnancy categories as used in the Drug
Formulary are as follows:

Category A
Adequate and well-controlled studies have failed to demon-
strate a risk to the fetus in the first trimester of pregnancy (and
there is no evidence of risk in later trimesters).

Category B
Animal reproduction studies have failed to demonstrate a risk
to the fetus and there are no adequate and well-controlled
studies in pregnant women.

Category C
Animal reproduction studies have shown an adverse effect on
the fetus and there are no adequate and well-controlled studies
in humans, but potential benefits may warrant use of the drug
in pregnant women despite potential risks.

Category D
There is positive evidence of human fetal risk based on adverse
reaction data from investigational or marketing experience or
studies in humans, but potential benefits may warrant use of
the drug in pregnant women despite potential risks.

Category X
Studies in animals or humans have demonstrated fetal abnor-
malities and/or there is positive evidence of human fetal risk
based on adverse reaction data from investigational or market-
ing experience, and the risks involved in use of the drug in
pregnant women clearly outweigh potential benefits.

Reproduced with permission from Drugs in Pregnancy and
Lactation, 8th ed., ©2008 Lippincott Williams & Wilkins.?

K. Toyoda

ance. Consequently, unfractionated heparin is
generally administered. Noteworthy adverse reac-
tions with heparin include hemorrhage, which is a
common complication with all antithrombotic
drugs, and heparin-induced thrombocytopenia.
Another important adverse reaction in pregnant wo-
men is possible fractures due to bone demineraliza-
tion caused by long-term administration of heparin.
In addition, because of increased heparin-binding
proteins, increased circulating plasma volume, in-
creased clotting factors, and problems with renal
clearance, the need for heparin during pregnancy is
greater than in non-pregnancy. Since January 2012,
home heparin self-injection in pregnant women af-
ter mechanical heart valve replacement or those
with a history of DVT has been covered by health
insurance.

Woarfarin, the leading oral anticoagulant drug, has
a low molecular weight and does cross the placenta.
Therefore, warfarin administration during the abso-
lutely and relatively sensitive stages (days 28 to 112)
can cause abnormalities in fetal osteogenesis and
chondrogenesis, as well as central nervous system
malformations such as microencephaly. These ter-
atogenic effects are considered dose-dependent. In
addition, because enzyme systems and vitamin K-
dependent clotting factors are undeveloped in the fe-
tus, the effects of warfarin are more easily manifest

Explain maternal/fetal risks to the
patient and family

Assess anticoagulant therapy

Termination of
pregnancy

Weeks 6 to 12(14): heparin
Weeks 13(15) to 33(35): warfarin

Heparin alone }

N

N
g

¥

Weeks 34 to 36: heparin infusion

Delivery: discontinue heparin infusion

[
|
(e ) [
(
(
(

Puerperium: heparin infusion,
restart warfarin

[ Warfarin alone

Fig. 1 Anticoagulant therapy in pregnant women with mechanical heart valve replacement. Modified with permis-
sion from the Circulation Journal (76: 240-260, 2012}, ©2012, the Japanese Circulation Society.?

231

Neurol Med Chir (Tokyo) 53, August, 2013




Antithrombotic Therapy for Pregnant Women

in the fetus than in mothers. Therefore, to prevent
teratogenicity in the absolutely and relatively sensi-
tive stages, and to prevent complications such as
fetal intracranial hemorrhage in the later period of
pregnancy due to decreased clotting factors, warfa-
rin administration is not recommended in pregnant
women.

Figure 1 shows anticoagulant therapy in pregnant
women after mechanical heart valve replacement,?
consisting of warfarin and heparin administration
from week 14 to about week 33 of pregnancy. The
rationale based on guidelines is that the prophylactic
effects of heparin on thrombus are uncertain.’
Moreover, the rationale for a daily dose of warfarin
=5 mg is based on the dose-dependence of warfarin
teratogenicity. However, an oral warfarin dose of 5
mg is considered quite high in Japanese patients, so
warfarin should be carefully administered while
monitoring the prothrombin time (international nor-
malized ratio). The guidelines from the American
Heart Association/American Stroke Association?
recommend that the following options may be consi-
dered for pregnant women with ischemic stroke or
transient ischemic attack and high-risk thromboem-
bolic conditions such as hypercoagulable state or
mechanical heart valves: adjusted dose unfractionat-
ed heparin throughout pregnancy, for example, a
subcutaneous dose every 12 hours with monitoring
of activated partial thromboplastin time; adjusted-
dose low-molecular-weight heparin with monitoring
of anti-factor Xa throughout pregnancy; or unfrac-
tionated heparin or low-molecular-weight heparin
until week 13, followed by warfarin until the middle
of the third trimester and reinstatement of unfractio-
nated heparin or low-molecular-weight heparin until
delivery (Class IIb, Level of Evidence C). Because
home heparin self-injection is now covered by
health insurance, the number of patients using hepa-
rin is thought to be increasing.

Various types of new oral anticoagulant drugs
have been available in Japan since 2011, and these
can be clinically used in patients with non-valvular

529

atrial fibrillation and those undergoing lower limb
orthopedic surgery. These new agents include the
direct thrombin inhibitor dabigatran and the activat-
ed factor X inhibitors edoxaban, rivaroxaban, and
apixaban. In large-scale clinical trials, these new
oral anficoagulants have reduced hemorrhagic com-
plications to the same or greater extent than warfa-
rin, and in particular, the incidence of intracranial
hemorrhage compared to warfarin is markedly
decreased.” In addition, argatroban, an intravenous
direct thrombin inhibitor, is now widely used as an
alternative to heparin for treatment of the acute
phase of cerebral infarction and in heparin-induced
thrombocytopenia. However, the Japanese package
inserts for these anticoagulants advise quite cauti-
ous administration in pregnant women. In other
words, dabigatran, edoxaban, and apixaban should
only be used when the benefits outweigh the risks,
and rivaroxaban should not be given to pregnant
women. Argatroban has been assigned pregnancy
category B by the FDA, but the Japanese package
inserts specify that argatroban should not be ad-
ministered to pregnant women.

Antiplatelet Drugs in Pregnant Women

Venous thrombosis occurs more often than arterial
thrombosis in pregnant women, and the guidelines
include less information about antiplatelet drugs
than anticoagulant drugs. Table 4 summarizes the
effects of antiplatelet drugs in patients during preg-
nancy and breastfeeding.® Aspirin, the leading an-
tiplatelet drug, may cause teratogenicity and fetal
toxicity such as premature closure of the ductus ar-
teriosus, and perinatal mortality is increased. But
when low doses of aspirin are administered as an-
tiplatelet therapy, the FDA has assigned pregnancy
category C, and treatment is relatively safe.
However, the drug package insert says “contraindi-
cated (regardless of dose) in pregnant women within
12 weeks of the expected date of delivery (pregnancy
week 28 or later),” Therefore, a full explanation and

Table 4 Effects of antiplatelet drugs in patients during pregnancy and breastfeeding

Package insert

FDA ot : Terato-.  Breastfeeding
Drug ) Characteristics/adverse reactions SR >
° category genicity during use Pregnancy Breastfeeding

Aspirin (low C considered relatively safe, no potential relative contraindication

dose) do not use in pregnancy week 28 or toxicity contraindication
later regardless of dose

Dipyridamele B hypotension, no probably relative contraindication
worsening of angina pectoris allowed contraindication

Ticlopidine B hemorrhage, no potential relative contraindication
liver dysfunction toxicity contraindication

Revised with permission from the Circulation Journal (76: 240-260, 2012), ©2012, the Japanese Circulation Society.y
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