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%, MM ERER O BRI, BRAL, %
DHIRLE D% BIW L T 5D MK % B g
%, B & oz /MR RS I R % 7~10 HE

B L R cHFmE KRS, ZOEEKRTICE
WBREL 2 &, MMREORAHEN, BXUOX
EI DR A NS,
MINERAE C UMD A & L7z A, B Im 22
FOBEEBLEREZEIERITIELHD, BEL
L CI/MREg 23T H 41 %, 2 J5/ul. BLTF @ I/
W CIHBICBEOS VW REEIRD >NE. —
7, MUNMEBEIE CIRIMEEIED Y A 7 L EE
Lagnidsz o e, M/MRED B2 BIE 21T
) ERBHPRRERBICBWTCEETHS, £
7z, BENMERGHEEEE D S I M/IMRICEE T %85

1) BERBKERR HRERREL  T160-8582 HIHHMEXERA 35 2) BEREBAY EXRERREESE

0485-1420/15/¥500/ 33 /JCOPY
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A —FDGE ATV 503, WA D T h
FOIEHESNT VRN, ZR6D8T A=
SEY 7 (mean platelet volume @ MPV)
I/ AR A (platelet distribution width
PDW) % Edb D, SFSERGMEMLD LN

B B3R5 R E O /MRS IEFE

T&E5,

KF TS T 2 5 0 BRSSP IEE
L, S SR B 2 RS IV IO E 1
DTG |

E SR G R E N IR S 40T 2 /MG
B JFHNE, EAIRP LA D T
H 5, BLRIKPLEZA — L O] B L7 5k
T, WAL 7L (P S —F v =) Bk & i
BX 2 L MBROERNC L L CRERIPLO RN
A B, iR R TIIERE 8 LTI %
BET 2, Ay TS S Y,
BRI T VL 5, JEENIERE, L—Y =k
Z MO T B IMERIC X b SR U 7 BTG G
ERIAHELED SO K E S PEIEZ L4y
BEAT9 HIET, V=D HEHRD S kD

IMREOFmICETBE Y b 73—l

NS IE & Sk T & 2720, WeeaRIBR AN
[TRARADY 7 i Ay A

VEARE, HOGEIEET CD61 Bk 2 v 7o S 5E
WEBEEZRA L Ly 4y 774 787
Ry b2y )P, A0G@EEE V70—
YA b AP Y —=3k(flow cytometry : FCM) 12 X
ZPLT-FF v v 2 AV 2B L 72 XN ) — X
(A Ay 7 A)bFEFEI N, FRHIMMRAREREL 2
B 2KEOmM L2 6 T3, HBJMER BT
LEE O M MEBGTIN Z L RO JH DS b, Frik
ZIEL @ LTlWa) 2 2 E03RYUITH 5.

H MBS I B¢, BRAISTIE TlE
INAIMIMEDOKREZIZE R 75 AICTERE
N5, ANRIBERLR MERDSELE S % & ARIfIBk
DK EZIDIMIMLDORE ZIGEL 570, I
WRDOMEFEF A I A D AA B EME & 725 (R 1),
—77, RIVMEE 5 I IFERIMVMESEET 5 &
KRE IDVIRIMBR & 3T 72 27 DI HRIIER & DX
DL <, MR E S N 2 & 3B U T R {ERAE
Eh, ZDEIBBEDEANT T L, EHR
DA THAMEANERLY, BLRILBPHERE L
DDXIBBRERTOTEERLZET S, £,
BRIPLE &EIHIE R A BRI L Tw 5
WETIE, M7 — 7 ICREEPALND Z DS
{, HEHINHEETH 5.

e MR D DS - 2 ICIZ 225 D, 1
DRPIBEFI O LF L Y7 S v HEEE (ethyl-
enediaminetetraacetic acid : EDTA) 2 X b Ifizh
WU EE % AT 2§ EDTA 771 i Mk I /INRIB A E

(X 2) % Bk J& B i MR DS 9 5 VR
HRRRTH 5Y, EDTA KB LEII N
FEDFED N7 B DIMVIMEGHINC 1%, 7o v
Na o~ %) »ip & EDTA &3 87 2 PritE %
il U CHIE 24T ) HED— R TH 555, 12
2% EDTA JIRIE I A F <A > v EOWE
RIS L CHEE T 2 TIECHBHE R O A > T
ORI CRRIMEE, EHICHET 3 HkE EH8
b5,

2 OHDERIE, WMFELHWLWEBRICXS
/MR TH 5. MBEZETIE, #EEDSIN
Wi 16 JH/ul BUF, F 7213, #iEED 5 Ok
g/RiEE & S EEDFE>40% TH 254, 1M
INEEEERC 7 4 7Y v D IR RIS A T
MR L T3, HENMIREEEE I L >TE, &
NI L CEH X v+ —Y (PLT Clumps? 7
E)RFLEBEZET LD, Z0EAI
VR EE 3 AR & BEARDRER NI TH 5,
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a count b count
PLT LQ PLT HI* PLT LO, . PLT HE*f L
| 1 AL amplitude
, o R LIRS LA LIRSS (volume)
PLT ! PLT RBC i
— —p— S
volume range volume range amplitude volume range volume range
(volume)
C count
PLT LO* PLT HIXA | |
THLLLLL amplitude
LR RBC | (volume)
RBC !
4_......_.
volume range volume range

H1 BREECKDMMEBEOEAN S A

a @ normal blood. M/I\R (E#% 2 ym) & FRMER (B 8 um) PERREICAFEI N TV 3.

b : microcytic blood (microcythemia). M/I\REEIKIC/NFRINER, WREFRMIRDS A VIAATLD (BE).

¢ : macro platlet. KIM/\E, EXf/NMEY /RSEED 5@ L T3 (F&).

PLT LO™ : lower threshold, PLT HI* : upper threshold.

BILER, BHZ  BEIMIRAHOES. EXIER EHIRNT « —F L 7V —BENXRASHEEOEREE (BAZ, MERERM
wEIR), FTHENKEE, pp32-38, 2006 &) —HAZE L CEd)

K2 {AiEmMRESD
MVMROEEED 2 HFFR® 50 5 (BAH). EBIMIR
BEEETE, ThODMAMEF AT FERE VL
BIc, Rl EM/MRED T 5. BEI/IVEEE
LEABNEB.

fMRREED IS * =&

HEIMEREHSCEB I BT 2HE TR R I NS M MPV 7R 3R T DR Bk AR (mean cor-
INHRBEE S5 A2 — #0F, MR D IZ D, puscular volume : MCV) IcH24 U, Ifi/MNiEE 4=
MPV, PDW, IfiZMiE2 Y v k (plateletcrit : PCT) DEELRERHET 22 ENTE S, /MR
BEF NG, REICE T MPV SIS NTE YD, BEARE
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Z7 EDMVNEARAS R TS e b, Fidg
PE MR A PS50 (idiopathic thrombocyto-
penic purpura : I'TP) o X 9 (B 2 L ¢ 1%
KREL %, MIMEDOPEADTUHE L T 2 R8T
1, AT O D 2 oIV IMEOFERUE R E

(e B 720, iy AClkiiviE & MPV @iz
ELE o B A B BV, L L, MPV IR
EDTA ¥RINC X DIREE & & b iR iR )
BT, RIS 2 _XCRCHET 2 2 Epd
E L, BIFE, MPV I EDTA 7130 431
THMU, 7O 2 Wi F I3 e 2eE U7l
BEDD, ZTORIZSHICHRTEEL TV,
B2 C MPV O fiRfT 2 47 9 121, $RINE 30 43 2>
5 2 IRFRHNCIIE L 72 K52 e 2 DR E L v,
F 7o, JEMEREPH I ZMERRR IS X D HEME DL 2
To ¥, MiEk T EICRE T 28N DH 5.

PDW %, 7RIk C o 7R ILBRAT JEE 23 4 I (red
cell distribution width : RDW)IZFH4 L, & &
b 7T 5TFR U MVNUAE R AR OB EE 2 il
L7bDTh s, MPVIC LAWK Y3 38113
W, 7, BRI TEREINA D,
FRIMBRDIZHHBL L T v a0 CII s EfE & 72 5
BEDD B,

PCT iZRIMERD ~= F 7 Uy MG L, £
Mz 2 /AMIE R ORI Z R L Tw» 3,
& D MVINMEERTDSINE 2o, TR
By,

ZOMIZ, ARV 7 ADTIEBD /ST X —

pRICEIT BEESPRE

ZAE KU NR T (platelet-large cell ratio :
P-L.CR), % #5 1L/ B2 Lk 3 (immature platelet
fraction : IPF) 23 %. P-LCRIZ 12fL 574 2 7
Y PA BRI IME LR 2R L TR YD, /M
LW RIMER R Z el 24— —F v
O, MMGE gD € =2 —IcFEH L 3
TWwab,

IPF &, 5l & PEH S L7130 © OY# 7e il
N FEE TR L 7B, SRR 1.1~
6.1%Cd> %, IPF \d i o I /N e A2 e 2 SO
Ui EAZ R & MBS % iR RE S IR ¢ &
FUSMNRDSE 2 2 & ERZERDIIR D, 3 /IR
DR D & ERZERDSBE 2 5 728, fltH AT, PR
&MU A B 2 597, TPF i I/ ilkalf i
JEAT LTI % 720, LSRR S T NS il
7 & D /IR0 5> I NS HTLE s o ] 1T,
H /N A 2 FE T D S A B (PR AR R R I
7 &) &N B e (ITP 70 &) o #EiNic G
TH B, FHIC S EBIE A & O RBINHE D
A5 7 s 22 DA B 1) 2 i/ IV ANRE O SR SRt
BgacbHwon, WHOBREBIEN>TwWS, L
L, B BE R B 3 (myelodysplastic syn-
drome : MDS) i 1 i/ IME DY 2 1UE E A LT
W WIZ S 20 & T IPF 235 W OIPF &
MDS” 3 HHET 5. 2O MDS OR#ICIx, 7%
guta k2l & L7 PHRA R OQEMRIE, I/
WO BHERIR O R DFEY T 5T
W3,

| /MR AME (38 1)1

MR EL D3 10 T3 /ul LT IiiA L 725 & % 1
INIRAME & v 9 . BERZDRE DN T 2 TR
MDD Y, FRKIRE L b TEMlICREZ1T 9
WENH L, ZOBERIZEEAR, B - HEIT
e, MENDHEED 32T ons,

EERROBEEBIIMWFICI D IS I3 N,

ZFDipD 1 D TH 5 EKIROWA IZFHER R
A7 £ OFHASECEEMEO B, &
BHEM/MRIZRE R % £ ) SRR E e & TR
5NB. 1EDIC, MDS TEICED & N5 LS
M /N BE A FREIHERE D R 03 H 5.

DR B T IS & B IV A 288 & R R
1%, ITP <o I i w2 4 s A 1 58 B (throm-
botic thrombocytopenic purpura : TTP), #&fE
P I N5 (disseminated intravascular coag-
ulation : DIC)TH 5. ITPIZHOHIAFIZ X 21
AIMRIRA, TTP 2 U FREREE @ (hemolyt-
ic uremic syndrome : HUS) % & & g4/ M
& &2 (thrombotic microangiopathy : TMA),
DIC i3l % i< 817 2 e 3R A & %
5. ZD XD BERNEMCHEE, HEIUEDRE
T EREREDSEIM U I/ MROEEY A 7103
B 57d, RMEMBHEEAR LTCRIVMIDTE
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DB ENEOES |

® 1 MWMRICET 2REPRSE

1. I/MRE OB
(1) HMo/iREE s
a) EEDOET
BEARRMEN, BHEREGE BMRLE), HEHE - EILE LB
FERMARE (Fanconi fE{&EE, May-Hegglin %, Bernard-Soulier fERE L)
EBHEMRERE (MDS), 43 B, £HEIEMR T
b) i - HEOE
SR/ MR RN (TP), BER, BRI/ IR E
it m R A ERBER (TTP), R R SAEEREE (HUS),
EEMMERNRE (DIC), FERM/IMGEDE, TR, BE
c) MERTHEER
Banti fE{RE¥, FEAEELITERE
(2) mo/vREEmM
a) BEEMICKBEM
ARSI/ MR ILEE (ET)
b) RISMEICLBIEM (2 K&/ MEHEDD)
BMRE, RIEMWRR, BOMEN, #xZHEN, BUES (E BMUNE),
EMSMmE(PV), BMEHEMRIE (CML), BERH#IE (MF)
2. M/MEYITXEE
(1) MR/ E (MPV OFS)
BARBEEN, FEETEE
Wiskott-Aldrich fE{REE
(2) KI/ME - BEXILHR (MPV O#40)
et i VR A MESRETR (ITP), 1S EHERMmAS (CML), BB,
May-Hegglin &% (MHA), Bernard-Soulier JE{&E (BSS)

B, AU ERI/IMERAE (HIT),

, B3 B FEEERMRZE, HBRHLEICLIHE,

MDS : myelodysplastic syndrome, ITP ! idiopathic thrombocytopenic purpura, HIT : heparin-induced
thrombocytopenia, TTP : thrombotic thrombocytopenic purpura, HUS : hemolytic uremic syndrome,

DIC : disseminated intravascular coagulation, ET : essential thrombocythemia, PV : polycythemia
vera, CML : chronic myelogenous leukemia, MF : myelofibrosis, MPV : mean platelet volume, MHA :

May-Hegglin anomaly, BSS : Bernard-Soulier syndrome.

& 6 MPV ° PDW I3 E1fE & 7% 528, M/MrEL
RS L 22wy, 7272 L, TMA, DIC TlZiEaEsR
MBRD HELDIA & 0, JIB L 7= Mz & s iE o
TREMED D D IEENETH 5. 1Z0ITFANC X
b M/ MRFAD I - 2EESFEL, Jitk
VB CERA: EI3FEYRE 6~10 HRICHN 5
BEDBE G, FRIASY ViIckoTHIERI SN
2B RIE~ %) VBRI AME (heparin-
induced thrombocytopenia : HIT) & BEE 5,

RN OAR R, BE 1/3 77— LT3 P
W THVIMRDSER L, M DI IMEANEA T 5 1R
fBch s, ERFEREEMET, BEEES) oM
D,

EH MR A &8 2 pm 2 L, RIM/MK
& 4~8um, ERIM/NR IR MER (Y 8 pm) %
W2 ARESTHSY . MMROMEREIX, K
M/ ERI/MEDIE E A E R D, MPV i
EfEE %, 20X IR ITP % MDS 72
Tz < %f’l‘%[ﬁld\*}iﬁé\r IHRD 6 N1,
R 355 BRI 13 May-Hegglin £ 5 (May-Hegglin
anomaly : MHA) 212U % &9 5 MYH9 BEE,

(@ 9, 10) & W) 1ERL)

Bernard-Soulier #i {2 #f (Bernard-Soulier syn-
drome : BSS) 23Z1F 51 % (K 3a). MHA IZE
KUK, MRS 2. E3 IBRE AR % R
55, HIMBRE AMKIZ T — VMR & HIRIT
n, T—L/MEEREFFERDMCOALNEHT
Rp b, REEITTOF 3T — LERIMED
BAREBAI IR T WY, M/MIEIERETH
D, SoICERIIVMRIRD 6N BFEFITIE, B

WHEOEERZ LT CHMICBEZT2XETH
Z)l?)
M MROFERICRER A SN BB L LT

o TR DENT B Gray platelet fEMEEE (K 3 b),
E K o 88 % & § % Paris-Trousseau Ji {5 & 72
EDBHY, ENTIEH 3BRBICE O TEABE
BITH)ZELMBETH D,

—%, MMROBEERMET T 5 LIVIMRIZE
Hlich7- b MENOERZEDEL, MNELT
5, BAERRBEBMZ T T EREERED
Wiskott-Aldrich FEMEHE (R 3c) it b A5 5,
Z D &9 iR MPV 2MEAE F 72 131 EAT]
LB EbH 5.
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K3 FeXRMEm/MMREDIE

a: May-Hegglin B8, F— L#/VE& KM/IMEHFERE S NS ().
b : Gray platelet fE1&E, ZOM/IRIE a BRI OEEFEI A5 NS
P, B« BRAEELTSEY, 26NCKBIOEVWVEEELT
W3 (FAHED).

¢ Wiskott-Aldrich fE1&EE, £ LOEE Y 1 O M/NMRICEEX,
R DM/MEOERFIGEIRUTEE LTV S,

/MR INAE

— WA N B DS 40 T/l L B D A & 4
T MNREE N BB ERBR OB I X D
D, ARG A B F O A BE P I /R L (es-
sential thrombocythemia : ET) ¢ & %. ET i
100 /WL ETH B EBIEEAETHD, 1
SRR SBT3 2 &35 2", 3
MBS L T BRI L, SRRZ AL, G
fE% & sOE MR R, BRI
EMH Y, 18U HEYE A M (chronic my-

HbUiz

elogenous leukemia : CML) Tlx MPV & % £
ATELHB, INSIE—HETH D I EDSw,

MBS T & 2 IR T, fhoEEE
NDFGBRERT 2D 5. MIEHEEE T 2
WRCIMRIZRED A Y 7 A2 BHI L, 2D
B, MEFRDAHY) 7507 — 5 PREGEMELE %
5., ZOFERRTTICEDA ) Y MEHET
500, HIERRLE LTy VERIM L 7 i %
P2 HESH 5,

HEWIZITON T 2 HEIMERGHEEEE O I/
BHIZEED & 02 5 T2 hbIc il 7z, /IR
B2 TR, ARICHES NI RRI X =595
BonsEMIZL (, IEIELWRE L OBIRS
ARINTHL Elbs, BEMEE IZRED

WRED AT A—F2IEMNT 5 LT, RIMI
PUPERINER e E TR OFEOHE, M/ IMRES:
BHEPTFROTFHSTE 2 AEERH 5. £,
BERER IS MM RE 2 B2 5 C L D EETH
D, ZNoRIFERNAEREOE ERE %25,
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Low-Dose Aspirin for Primary Prevention of Cardiovascular
Events in Japanese Patients 60 Years or Older With
Atherosclerotic Risk Factors

A Randomized Clinical Trial

Yasuo lkeda, MD; Kazuyuki Shimada, MD; Tamio Teramoto, MD; Shinichiro Uchiyama, MD; Tsutomu Yamazaki, MD; Shinichi Oikawa, MD;
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OBJECT WE To dete mine whether darly low dose aspirin | reduces the rncrdence of
. '"~cardlovascular events in older Japanese patlents wrth multlple atherosclerotrc risk factors

: DESIGN SETTING AND PART!G?ANTS The Japanese anary Preventron PrOJect (JPPP) was a
'wmultrcenter open label randornrzed parallel group trial. Patients (N 14 464) were aged 60
! to 85 years presentrng with hypertensron dyslrprdemra or diabetes mellitus recrurted by
primary care physrcrans at 1007 clinics in Japan between March 2005 and June 2007, and
“were followed up for up to 6.5 years, with last follow-up in May 2012. A multrdrscrpltnary
- expert panel (bllnded to treatment assrgnments) adjudrcated study outcomes :

: iNTERVENTiONS Pattents were randomlzedl 7 to enteric- coated asplrln 100 mg/d or no
, asprrrn in addmon to ongorng medlcatlons i

MA!N QUTCOMES AND MEASURES Composrte primary outcome was death from s
cardiovascular causes (myocardlal infarction, stroke, and other cardiovascular causes)
nonfatal stroke (ischemic or hemorrhagrc including undefined cerebrovascular events), and

L nonfatal myocardlal lnfarctron Secondary outcomes rncluded |nd|vrdual end pomts

i : RESULTS The study was termlnated early by the data monrtonng commlttee aftera medlan
follow -Up of 5.02 years (rnterquartlle range 4.55-5.33) based on likely futility. In both the aspirin
- andno aspmn groups 56 fatal events occurred Patlents withan occurrence of nonfatal stroke
f totaled Ti4inthe asplnn group and 108 intheno aspirin group; of nonfatal myocardral mfarctron
20 inthe asplnn group and 38 inthe no aspirin group of undeﬂned cerebrovascular events, 3in -
 the asprrm groupand5intheno asprrm group. The 5 -year ¢ cumulatzve primary outcome eventrate
- owas not srgmf cantly different between the groups (2 77% [95% .2 40%-3. 20%] for: aspmn Vs
2 96% {95% cl 2. 58% -3 40%] for no aspmn hazard ratxo [HR], O 94 [95% Cl 077115 P = 54).
' Aspirin srgmﬂcantly reduced lncrdence of nonfatal myocardlal infarction (0.30 [95% ClLoie-
- -0A7]for aspirin vs 0.58[95% Cl, 0.42- 0.81] forno aspirin; HR, 053[95%Cl, 0.3 .091]; P=.02)
- and transrent rschemlc attaci(O. 26 [95% Cl.016- 0 42] for aspmn vs 049 [95% cl, 0.35-0.69]
~ forno asprnn HR,0.57 [95% (1,0.32-099]:P= .04),and 5|gn|ﬁcantly mcreased the risk of - :
1, u jextracranral hemorrhage requrnngtransfusron or hospltalrzatron (0.86 [95% Cl 067111 for aspi-
1invs 0. 51 [95% a, O 37- O 72] for no asprnn HR 1. 85 [95% a1 22- 2 81] P= 004) ‘

k "\;CGNQUSIONS AND RELEVANCE Once darly low-dose aspirin drd not srgnrfrcantly reduce the .~ Author Affiliations: Author
_ riskofthe composrte outcome of cardrovascular death, nonfatal stroke, and nonfatal myocardial affiiations are listed at the end of this
o rnfarctron among Japanese patrents 60 years or older w1th athe osclerotrc nsk factors. article.
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Low-Dose Aspirin for Cardiovascular Event Prevention

he World Health Organization estimates that annual
global mortality due to cardiovascular diseases (in-
cluding myocardial infarction and stroke) will
approach 25 million by 2030." A recent study of secular
trends in cardiovascular disease in Japan indicated that,
from 1960 to 2000, the prevalence of smoking decreased
and blood pressure control among hypertensive individuals
improved significantly. Conversely, a steep increase in the
prevalence of glucose intolerance, hypercholesterolemia,
and obesity was observed,? probably due to the adoption of
Western diets and lifestyles. Over this period, a decreasing
trend in stroke incidence has slowed, and the incidence of
myocardial infarction has not changed.? By 2030, it is esti-
mated that 32% of the Japanese population will be 65 years
or older.? This aging population, combined with the increas-
ing prevalence of well-documented risk factors, means that
the prevention of atherosclerotic disease remains an impor-
tant public health challenge in Japan.

In 2009, the Antithrombotic Trialists’ Collaboration
(ATTC) reviewed the benefit-risk profile of low-dose aspirin
for the primary prevention of vascular disease in a meta-
analysis of 6 primary prevention trials. Use of low-dose aspi-
rin was associated with a 12% proportional reduction in seri-
ous vascular events compared with no aspirin (annual event
rate, 0.51% for aspirin and 0.57% for no aspirin; P = .001),
mainly due to a reduction in nonfatal myocardial infarction
of approximately 20%.# Aspirin increased major gastrointes-
tinal and extracranial bleeding compared with control (an-
nual increase, 0.10% for aspirin and 0.07% for control;
P<.001).*

In Japan, the use of aspirin for primary prevention of is-
chemic heart disease has not been widespread.>® The Japa-
nese Primary Prevention Project (JPPP) was designed to de-
termine whether once-daily, low-dose, enteric-coated aspirin
reduces the total number of atherosclerotic events (ischemic
heart disease and stroke) compared with no aspirin in Japa-
nese patients 60 years or older with hypertension, dyslipid-
emia, or diabetes mellitus.

Methods

Patient Selection

Written informed consent was obtained from all participants.
The study was conducted in accordance with the Declaration
of Helsinki and Ethical Guidelines for Clinical Studies and was
approved by the institutional review board of each participat-
ing center. Details of the study design and methods have been
published previously.”

This multicenter, randomized, open-label, parallel-
group clinical trial was conducted at 1007 clinics in the 47 pre-
fectures of Japan that routinely offer outpatient care for hy-
pertension, hyperlipidemia, or diabetes. Patients were recruited
consecutively at each clinic by primary care physicians be-
tween March 2005 and June 2007. The last included patient
completed follow-up in May 2012.

Patients were screened when they attended their local
clinic on a routine visit if they were aged 60 to 85 years and

jama.com
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had not been diagnosed with atherosclerotic disease.
Patients were eligible if, at screening, they met Japanese
guideline criteria for hypertension (systolic blood pressure
[SBP] 2140 mm Hg or diastolic blood pressure [DBP] =90
min Hg),® dyslipidemia (total cholesterol 2220 mg/dL or
low-density lipoprotein [LDL] cholesterol 2140 mg/dL or
high-density lipoprotein [HDL] cholesterol <40 mg/dL or tri-
glycerides 2150 mg/dL; to convert total, LDL, and HDL cho-
lesterol to millimoles per liter, multiply by 0.0259; triglycer-
ides to millimoles per liter, multiply by 0.0113),° or diabetes
mellitus (fasting morning blood glucose »126 mg/dL or any
blood glucose 2200 mg/dL or 2-hour blood glucose 2200
mg/dL in the 75-g glucose tolerance test, or glycated hemo-
globin 26.5%; to convert glucose to millimoles per liter, mul-
tiply by 0.0555).1°

Key exclusion criteria were a history of coronary artery dis-
ease or cerebrovascular disease (including transient ischemic
attack [TIA]D), atherosclerotic disease requiring surgery or in-
tervention, or atrial fibrillation (confirmed or suspected). Pa-
tients with peptic ulcer or conditions associated with bleed-
ing (eg, von Willebrand disease) and those with serious blood
abnormalities (eg, clotting factor deficiencies) were also ex-
cluded. In addition, patients with aspirin-sensitive asthma or
those with a history of hypersensitivity to aspirin or salicylic
acid could not participate, nor could patients who were re-
ceiving antiplatelet agents, anticoagulants, or long-term treat-
ment with nonsteroidal anti-inflammatory drugs. The use of
antiplatelet (eg, ticlopidine, cilostazol, dipyridamole, trapi-
dil) and anticoagulant agents (eg, warfarin) was prohibited af-
ter enrollment.

Study Design
Treatment to control hypertension, dyslipidemia, or diabetes
(ie, the underlying risk factors for vascular events) was ad-
ministered to all eligible patients at the screening visit and, in
principle, throughout the study, in accordance with Japanese
therapeutic guidelines.>™

Approximately 1 month after the screening visit, patients
returned for a baseline evaluation and were randomized 1:1
to receive either a 100-mg tablet of enteric-coated aspirin
once daily or no aspirin, in addition to any ongoing medica-
tion (Figure 1). Randomization was stratified by the 3 under-
lying disease risk factors for atherosclerotic events (hyperten-
sion, dyslipidemia, or diabetes). Seven strata were used to
account for all the different combinations of the 3 underlying
disease risk factors because patients could have single or
multiple risk factors (eg, diabetes mellitus, but no hyperten-
sion or dyslipidemia; diabetes and hypertension, but no dys-
lipidemia). The minimization method was applied to balance
for sex and age within each stratum (eMethods in the Supple-
ment). Pseudorandom numbers were generated using the
Mersenne Twister method with a seed of 4989.* The study
statistician generated the random allocation sequence using
a central computerized system and study physicians were
informed of treatment assignments via the study website or
by fax.

At baseline and at each annual study assessment, the fol-
lowing variables were evaluated in the clinic when patients met
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Figure 1. Flow of Patients Through the Japanese Primary Prevention Project (JPPP)

Data on patients assessed for
eligibility are not available.

@ Protocol violations (aspirin, n=19; no

aspirin, n=22); delay in start of
treatment (aspirin, n=10; no aspirin,
n=15); unreported data by
investigators in the clinics (aspirin,
n=26; no aspirin, n=22).

b Reasons for not meeting inclusion
criteria were serious blood
abnormalities (aspirin, n = 2),
history of prohibited drugs (aspirin,
n = 12; no aspirin, n = 18),
cerebrovascular disease (aspirin,

n = 6; no aspirin, n = 7), atrial
fibrillation (aspirin, n = 3),
hypersensitivity to aspirin (aspirin,

n = 3), peptic ulcer (aspirin, n = 2),
atherosclerotic disease (aspirin,
n = 1), or long-term use of
nonsteroidal anti-inflammatory
drugs (aspirin, n =1).

< Clinic or investigator circumstances
were closure of clinic and

investigator death.

with the study physician: disease outcomes, adverse events,
adherence with treatment (self-reported by patients), blood
pressure, serum lipids, blood glucose, smoking status, and body
weight.

To minimize loss of patients to follow-up, every effort was
made to contact patients, including telephone calls, post-
cards, and visits from a traveling clinical research coordina-
tor. Follow-up of patients ceased in the event of death or with-
drawal of consent. If a patient was lost to follow-up because
of death but the reason was unclear, the cause of death was
established by obtaining the death certificate with permis-
sion from the Japanese government; this process was com-
pleted in April 2014.

The study was designed and overseen by a steering
committee and decisions to amend or discontinue the study
were made with advice from an independent data monitor-
ing committee (DMC). Study end points were assessed cen-
trally and biannually by an expert, multidisciplinary event
adjudication committee that was blinded to treatment
assignments in accordance with the Prospective Random-
ized Open Blinded Endpoint (PROBE) trial design.'® A
placebo-controlled study design was not used because the
Japan Pharmaceutical Affairs Law limits the use of placebo
in large, physician-led studies of approved products such as
aspirin. Members of study committees and details of study
clinic locations and investigators are provided in the
eMethods in the Supplement.

Study End Points

The primary outcome was a composite of death from car-
diovascular causes (myocardial infarction, stroke, and
other cardiovascular causes), nonfatal stroke (ischemic or
hemorrhagic, including undefined cerebrovascular events),
and nonfatal myocardial infarction. The first secondary

JAMA December 17,2014 Volume 312, Number 23

end point was also a composite that included the
same events as the primary end point, plus TIA, angina pec-
toris, and arteriosclerotic disease requiring surgery or inter-
vention. Other secondary end points were death from
cardiovascular disease, death from noncardiovascular
causes, nonfatal stroke (ischemic or hemorrhagic), nonfatal
myocardial infarction, TIA, angina pectoris, arteriosclerotic
disease requiring surgery or intervention, and serious
extracranial hemorrhage requiring transfusion or hospital-
ization.

Physicians at each study clinic diagnosed myocardial in-
farction according to the European Society of Cardiology and
American College of Cardiology guidelines.** Imaging evi-
dence of cerebral infarction or intracerebral hemorrhage ac-
companied by an acute regional neurological deficit main-
tained for 24 hours was required for a diagnosis of ischemic
stroke.

The main assessment of safety was the secondary end
point of serious extracranial hemorrhage requiring transfu-
sion or hospitalization. However, data on the occurrence of
the following prespecified gastrointestinal adverse events
associated with aspirin were also collected for safety and
tolerability analyses: gastrointestinal hemorrhage; gastro-
duodenal ulcer; reflux esophagitis; erosive gastritis; stom-
ach or abdominal discomfort, pain, or pressure; heartburn;
and nausea. The overall incidence of adverse events was not
a primary or secondary end point of the study. Adverse
events were classified according to the Medical Dictionary
for Regulatory Activities (MedDRA; International Confer-
ence on Harmonisation of Technical Requirements for Reg-
istration of Pharmaceuticals for Human Use), Japanese ver-
sion 16.0J. Each clinic provided case report forms via the
study website or faxed the forms to a central data center for
input into the study database.
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Statistical Analyses

Based on Japanese epidemiological and interventional
studies,*>?3 annual mortality due to cardiovascular causes,
nonfatal strokes, and myocardial infarction was expected to
be approximately 1.5% to 2% in individuals not receiving as-
pirin. Accordingly, a sample size 0f 10 000 patients was deter-
mined to be sufficient to provide 80% power to detect a rela-
tive risk reduction of 20% in the aspirin group compared with
the no aspirin group over a mean follow-up period of 4 years
at a 2-sided significance level of a = .05. However, a pre-
planned review at the first annual general examination in July
2006 showed that the incidence of primary outcome events
(14 events among 6745 enrolled patients) was much lower than
originally estimated.

Therefore, based on the reduced observed event rate,
which determined both the sample size and the timing of the
final study analyses, the sample size and study duration were
reestimated. Assuming that the maximum frequency of events
inboth groups was 0.79%, it was estimated that enrollment in
the study would need to be increased to 14 960 patients for
624 primary end point events to occur over an extended
follow-up of up to 6.5 years. The final analyses were to be per-
formed when 624 events had occurred if this was sooner than
the maximum follow-up period of 6.5 years. Using these re-
vised assumptions, a reduction in the annual frequency of
events from 0.87% with no aspirin to 0.70% with aspirin would
be required to detect a 20% difference between the aspirin and
no aspirin groups at the a = .05 significance level with 80%
power.

The primary objective was to test the hypothesis that
treatment with once-daily, low-dose aspirin significantly
prolongs the time to occurrence of the composite primary
end point event compared with no aspirin treatment.
Accordingly, the null hypothesis was that the time until such
an event does not differ significantly between the 2 study
groups. Time until onset of events was estimated using the
Kaplan-Meier method in each study group. Between-group
differences in the primary end point were assessed using the
stratified log-rank test in all patients meeting the inclusion
criteria, with stratification for underlying disease (hyperten-
sion, dyslipidemia, or diabetes) and a 2-sided significance
level of a = .05. Hazard ratios (HRs) were calculated using
the Cox proportional hazards model and 95% Cls were deter-
mined; there was no evidence of violation of proportionality.
Adjustment for factors used in the allocation of patients to
the study groups and biased background variables were
incorporated as needed.

The same statistical methods were used to evaluate
between-group differences for each of the secondary end
points. Prospectively defined subgroup analyses of the com-
posite primary outcome measure were conducted in sub-
groups of patients defined by disease and patient demo-
graphic risk factors. Interactions between each of the
subgroups and aspirin treatment were assessed by the likeli-
hood ratio test in the Cox model. The risk of a primary end
point event was also compared between subgroups (eg, in
patients with hypertension vs without hypertension) and an
estimate of the relative risk of occurrence of a primary end
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point event (a “parameter estimate”) was calculated for each
subgroup using Cox regression fitted to the primary end
point. A total risk score for an individual patient was then
calculated as the sum of the risk factors. Based on the sub-
group parameter estimates, men were allocated a rounded
risk score value of +1; 70 years or older, +3; smoker, +1.5;
hypertension, +1; and diabetes mellitus, +1.5. The primary
end point event rate and HR for aspirin compared with no
aspirin were then determined in patients with risk score of
less than the median value (ie, patients considered at low
risk of primary end point events) or more than the median
value (ie, high-risk patients).

All primary, secondary, and subgroup analyses were
assessed using a modified intention-to-treat population. A
modified population was used because a post hoc central
assessment had to be performed after randomization to
ensure that all randomized patients were eligible for, and
actively participating in, the study. As a result of this assess-
ment, the modified intention-to-treat population excluded
the following patients: those who were randomized in error
(did not meet the study entry criteria or had withdrawn con-
sent), patients who could not be followed up owing to inves-
tigator or clinic circumstances (death of investigators or
clinical closures), and patients with certain major systematic
protocol violations or deviations. Protocol violations
included lack of adherence to allocation by the site investi-
gator and patients who had no follow up after randomization
and for whom survival status could not be established; pro-
tocol deviation was delay in treatment initiation. Patients
who were lost to follow-up were treated as censored cases at
the last date at which survival had been verified if no pri-
mary or secondary end point event had occurred; missing
data were not imputed.

The incidence of gastrointestinal adverse events was es-
timated in the randomized population using the precise Cls de-
termined from the binomial distribution, and between-
group differences were tested using the Fisher exact method.
All statistical analyses were performed using SAS (SAS Insti-
tute), version 9.4.

Interim Analysis and Guidelines for Study Discontinuation

The independent DMC, which included medical experts and
a statistician, regularly monitored the results of the trial in a
blinded manner. Interim analyses were conducted at yearly
intervals between 6 months after the end of patient enroll-
ment and the final study analysis. Following review of each
interim analysis, the DMC assessed whether the study
should proceed or whether the study protocol should be
amended. The study was to be discontinued if a significant
difference in favor of aspirin compared with no aspirin was
demonstrated for the primary end point at any of the
interim analyses time points or if the DMC judged that there
was very low likelihood of observing a significant difference
if the study was continued.” The DMC could also recom-
mend study discontinuation owing to the occurrence of
unexpected or serious adverse reactions or an incidence of
adverse reactions that was higher than expected, although
there were no formal conditions for such decisions. The
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other prespecified criteria for discontinuing the study or
amending the protocol were publication of similar study
results and ethical issues generated by changes in the social
environment.

Table 1. Baseline Characteristics for Japanese Patients Receiving Aspirin
or No Aspirin (Modn‘ied Intention-to-Treat Populataon) )

 pspirin No Aspmn o

, Pahent demographlcs

58.6(103)
2604 (35.9)

a6mGee)

fRnskfactors Sy
No. ¢ )

6133(849) . 6145(84.8)

o . 5198(72.0) . 5200(718).
S DM , ©2445(339) 2458(33.9)
. HTandDL - 4276 (592)  4264(58.9)
~ DLandDM 1794 248) 1':’798 (24.8)
~ HTandDM  1932(268)  1939(268)
: :;‘HT DL, and DM 1446 (200)  1442(19.9)
M, mean (5D) 24205 2420G48)
Blood pressure, mm Hg e L
Systolic ~ 137.1(158) . 137.2(156)
- Diastolic - - S 77.7.0104) - 0 77:6 (10.2)
Currently, smokmg, No. (/) o 959(133) 934 (12.9)
Family history of - S e
_premature CV dlsease
No(/sk a0 , e :
No  4058(562) 4086 (56.4)
e o 1m1Qre) 1982(27.4)
Unknown

; .'131@&@;, - 1176(162)
;Laboratory va[ues mean(SD) . ” ; S
.~ Cholesterol, mean:(’SD’),‘mg/dL,’ o

| 2029(29)

5 2036(G23)

Total ] i : :
Low- den5|ty hpoprotem -119:2 30:5) ‘1;19.'8, (30:3)
H|gh densuty llpoprotem 578 (158) ; 582.(15.7)
5 Tnglycerzdes o 132.8(76.0) - 131.0(75.9)
_ mean (SD); mg/dL . - _ _ =
‘Fasting blood glucose, © . 107.7.320)

~ mean (SD), mg/dL S L
* HbA,,, mean (D), %° 6110 60@0)

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); CV, cardiovascular; DL, dyslipidemia;

DM, diabetes mellitus; HbA,., glycated hemoglobin; HT, hypertension,

Si conversion factors: To convert total, LDL, and HDL cholesterol to mmol/L,
multiply by 0.0259; triglycerides to mmol/L, multiply by 0.0113; glucose to
mmol/L, multiply by 0.0555.

2 Calculated based on the Friedewald formula and direct measurements.

b National Glycohemoglobin Standardization Program method.
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Results

Patients

A total of 14 658 patients were randomized between March
2005 and June 2007, and all were included in the safety
analyses. For analyses of the primary and secondary end
points, 194 patients (1.3%) were excluded from the random-
ized population owing to protocol violations or deviations
(untraceable patients, nonadherence, or delayed start of
treatment), not meeting the inclusion criteria, withdrawal
of consent, or clinic or investigator circumstances (Figure 1);
the remaining 14 464 patients comprised the modified
intention-to-treat population.

Baseline characteristics have been reported in detail pre-
viously and were balanced between the 2 study groups for
patient demographics and disease risk factors.” The values
reported in Table 1 differ slightly from those reported previ-
ously because the modified intention-to-treat population had
not been fixed at the time that the baseline characteristics
were originally reported.

Based on the rate of primary end point events at the
interim analyses in May 2008 and May 2011, the committee
decided that the study was unlikely to show a difference in
event rate if follow-up was continued for the maximum of
6.5 years. At the time of the second interim analysis in May
2011, only 290 of the 624 estimated primary end point
events (46.5%) had occurred and the estimated HR for aspi-
rin vs no aspirin was 0.95 (99.80% CI, 0.66-1.37). Therefore,
the study was terminated prematurely owing to futility; it
was judged that statistical power to detect a between-group
difference in the primary end point would not be reached
and continuing could put participants at unnecessary risk of
drug-related adverse events. At the recommendation of the
DMC, the final analysis was conducted at the next annual
study assessment when patients had been followed up for
a median 5.02 years (interquartile range, 4.55-5.33 years);
the median follow-up period was similar in the aspirin
and no aspirin groups (5.01 years for aspirin and 5.02 years
for no aspirin).

Most patients were adherent with aspirin therapy. A
total of 88.9% of patients reported that they were adherent
in year 1; this value decreased to 76.0% in year 5 (eTable 1in
the Supplement). In the no aspirin group, the proportion of
patients who started to take daily low-dose aspirin
increased each year from 1.5% in year 1 to 9.8% in year 5.
Most patients did not receive medicines (antiplatelet or
anticoagulant agents) that had been, in principle, prohibited
after enrollment; however, the proportion of patients
receiving these prohibited medications increased over
time in both the aspirin group (1.3% in year 1, 10.5% in year
5) and the no aspirin group (1.4% in year 1, 10.4% in year 5)
(eTable 1 in the Supplement).

Effectiveness

Composite Primary End Point

There was no statistically significant difference between the
2 groups in time to the primary end point—a composite of
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Table 2. Fatal and Nonfatal Events Among Older Japanese Patients With
Multiple Atherosclerotic Risk Factors Receiving Aspirin or No Aspirin
(Modified Intention-to-Treat Population)

- Aspirin No Aspirin :
. o (n=7220) n = 7244)
Fatalevents o 56 56
Cerebralinfarction e 2. 7
Intracranial hemorrhage : 5L s
Subarachndid hemorrhage 2
Myocardialinfakrc‘ffan o 7 , g
Qther fatal cardiovascular. 40 ‘ 31
events . . s .
Nonfatalevents . 137 5 .
Cerebral infarction S 83 . 94
Intracranial hemorrhage . ‘ 23 o 10
‘Subarachnoid hemorrhage - 8
Myocardial infarction - k 0 38
‘Undefined cerebrovascular 3iaan 5
events S : :

death from cardiovascular causes, nonfatal stroke, and non-
fatal myocardial infarction (Table 2 and Figure 2). The esti-
mated HR for aspirin vs no aspirin was 0.94 (95% CI, 0.77-
1.15; P = .54). At 5 years after randomization, the cumulative
primary event rate was similar in participants in the aspirin
group (2.77% [95% CI, 2.40%-3.20%]) and those in the no
aspirin group (2.96% [95% CI, 2.58%-3.40%]). Overall, few
deaths from cardiovascular causes or nonfatal stroke or
myocardial infarction were reported with aspirin (n = 193) or
no aspirin (n = 207) (Table 2).

Assessment of the primary end point in subgroups of
patients defined by the presence or absence of 8 different
disease or demographic risk factors (hypertension, dyslipid-
emia, diabetes mellitus, male sex, aged at least 70 years,
body mass index [BMI, calculated as weight in kilograms
divided by height in meters squared] of 25 or higher, smok-
ing, or family history of premature cardiovascular disease)
did not reveal significant differences between study groups;
detailed results from these subgroup analyses are reported
in Figure 3.

Regression analyses indicated that the risk of a primary
end point event was higher in patients 70 years or older vs
those younger than 70 years (parameter estimate, 0.92; HR,
2.51 [95% CI, 2.00-3.14]; P < ,001), in patients with diabetes
mellitus vs those without diabetes mellitus (parameter esti-
mate, 0.52; HR, 1.68 [95% CI, 1.38-2.06]; P < .001), in
patients who were smoking vs nonsmoking (parameter esti-
mate, 0.53; HR, 1.70 [95% CI, 1.31-2.20]; P < .001), in men vs
women (parameter estimate, 0.34; HR, 1.41 [95% CI, 1.14-
1.741; P = .002), and in patients with hypertension vs those
without hypertension (parameter estimate, 0.42; HR, 1.52
[95% CI, 1.10-2.09]; P = .01). The risk of a primary end point
event was not increased in patients with dyslipidemia vs
those without dyslipidemia (parameter estimate, 0.13; HR,
1.13 [95% CI, 0.91-1.42]; P = .27) or in patients with a BMI of
25 or higher vs those with a BMI lower than 25 (parameter
estimate, -0.13; HR, 0.88 [95% CI, 0.72-1.09]; P = .24). The
risk of a primary end point event was also not significantly
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Figure 2. Time to Primary End Point Composite Event® Among Older
Japanese Patients With Multiple Atherosclerotic Risk Factors Receiving
Aspirin vs No Aspirin (Modified Intention-to-Treat Population)

[ ——
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L
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® =
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o>
S %
3
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= HR, 0.84 (95% Cl, 0.77-1.15); P=.54
0 T T T T T |
0 1 2 3 4 5 6

Time to Event, y

No. at risk
Aspirin 7220 7021 6771 6583 6322 3639 169
No aspirin 7244 7073 6861 6645 6359 3711 182

HR indicates hazard ratio. The P value was determined using the log-rank test
stratified for underlying disease (hypertension, dyslipidemia, or diabetes). The
HRs were calculated using the Cox proportional hazards model.

2 Death from cardiovascular causes, nonfatal stroke (ischemic or hemorrhagic),
and nonfatal myocardial infarction.

lower with aspirin vs no aspirin, irrespective of whether
patients had a risk score lower than 4 (1.53% [95% CI, 1.14%-
2.05%] for aspirin vs 1.47% [95% CI, 1.08%-1.98%] for no
aspirin; HR, 1.09 [95% CI, 0.72-1.63]; P = .69) or a risk score
of 4 or higher (3.79% [95% CI, 3.21%-4.46%] for aspirin vs
4.19% [95% CI, 3.59%-4.90%] for no aspirin; HR, 0.90 [95%
CI, 0.72-1.13]; P = .35).

Secondary Ouicomes

When TIA, angina pectoris, and arteriosclerotic disease
requiring surgery or intervention were added to the com-
posite primary end point, the difference between the aspirin
group (event rate, 4.00% [95% CI, 3.55%-4.50%]) and no
aspirin group (event rate, 4.59% [95% CI, 4.11%-5.13%])
remained nonsignificant (HR, 0.89 [95% CI, 0.75-1.04];
P = .14) (Figure 4). There were also no significant differ-
ences between the 2 study groups for time to any cause of
death (event rate, 4.29% [95% CI, 3.83%-4.82%] for aspirin
vs 4.11% [95% CI, 3.66%-4.62%] for no aspirin; HR, 0.99
[95% CI, 0.85-1.17]; P = .93), death from cardiovascular dis-
ease (event rate, 0.86% [95% CI, 0.66%-1.12%] for aspirin vs
0.78% [95% CI, 0.60%-1.02%] for no aspirin; HR, 1.03 [95%
CI, 0.71-1.48]; P = .89), death from causes other than cardio-
vascular disease (event rate, 3.46% [95% CI, 3.04%-3.94%]
for aspirin vs 3.36% [95% CI, 2.94%-3.83%] for no aspirin;
HR, 0.99 [95% CI, 0.82-1.18]; P = .87), nonfatal cerebrovas-
cular disease (ischemic or hemorrhagic) (event rate, 1.65%
[95% ClI, 1.37%-1.99%] for aspirin vs 1.64% [95% CI, 1.36%-
1.98%] for no aspirin; HR, 1.04 [95% CI, 0.80-1.34]; P = .78),
angina pectoris (event rate, 0.66% [95% CI, 0.49%-0.89%]
for aspirin vs 0.81% [95% CI, 0.61%-1.07%] for no aspirin;
HR, 0.86 [95% CI, 0.58-1.28]; P = .46), and arteriosclerotic
diseases requiring surgery or intervention (event rate, 1.08%
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Figure 3. Hazard Ratios for Aspirin vs No Aspirin and Event Rates for the Primary Composite Outcome Measure® Among Older Japanese Patients With
Multiple Atherosclerotic Risk Factors (Modified Intention-to-Treat Population)

Aspirin No Aspirin
Mo.of No.of  EventRateper5 No.of No.of  EventRateper5 Hazard Ratio Favors ; Favors
Disease Risk Factor Events Patients Years, % (95% Cl) Events Patients Years, % (95% Cl) (95% CH) Aspirin | No Aspirin P Value
Hypertension
No 20 1087 1.74(1.08-2.80) 23 1099  2.12(1.40-3.20) 0.90(0.49-1.63) 72
Yes 173 6133 295(254-3.44) 184 6145  3.11(2.68-3.60) 0.95(0.77-1.17) 61
Dyslipidemia , ' ;
No 56 2022 2.89(2.21-3.78) 56 2044  2.93(2.26-3.81) 1.02(0.71-1.48) i 90
Ves 137 5198 273(230-3.23) 151 5200  2.97(2.52-3.50) 0.91(0.72-1.15) et 43
Diabetes mellitus ' ‘ - ) ) - i
No 107 4775 2.30(1.89-2.79) 109 4786  2.36(1.95-2.86) 0.99(0.76-1.30) B 96
Yes 86 2445 3.70(2.99-458) 98 2458  4.14(3.38-5.06) 0.89 (0.66-1.18) S 41
A - : , -4.58) 3 A14 (3.3 0.89 (0.
N 94 4058  2.44(1.98-3.00) 109 4086  2.72(2.24-3.30) 0.87 (0.66-1.15) B 34
Yes 61 1981  3.13(242-403) 52 1982  2.83(2.16-3.72) 1.19(0.82-1.72) e 36
Unknown 38 1181  333(241-459) 46 1176 4.01(2.98-5.37) 0.82(0.54-1.26) = 37
Sex
Men 99 3055 3.42(2.80-4.18) 114 3068  3.85(3.19-4.65) 0.87 (0.67-1.14) e 31
Women 94 4165 2.30(1.87-2.83) 93 4176  2.32(1.88-2.85) 1.03(0.77-1.37) e 86
Age,y e - ' ' o :
<70 52 3234 167(1.27-221) 53 3259  173(1.31-2.28) 1.00(0.68-1.46) P 98
270 141 3986 3.67(3.10-434) 154 3985 3.98(3.39-4.67) 0.92(0.73-1.16) e 49
BMI
<25 122 4576 2.75(2.20-3.29) 141 4640  321(2.71-3.79) 0.88(0.69-1.12) i 30
225 71 2644 282(2.22-357) 66 2604  2.53(1.97-3.25) 1.08(0.77-1.50) R 67
e LT1 2644 : ) |
No 150 6261 2.48(2.10-2.92) 167 6310 2.71(2.32-3.17) 0.91(0.73-1.14) i 42
Yes 43 959 476(351-6.43) 40 934  4.69(3.43-6.40) 1.05(0.68-1.61) s s 84
7220 2.96 (2.58-3.40) 0.94(0.77-1.15) g 54

Overall 193 2.77(2.40-3.20) 207 7244

0.25 0.‘50 1.00 2.60 4.00
Hazard Ratio (85% Cl)

BMI indicates body mass index (calculated as weight in kilograms divided by
height in meters squared). Data shown for the overali population and for
subgroups defined by disease risk factor and by patient characteristics.

The P values were determined using the log-rank test stratified for underlying
disease (hypertension, dyslipidemia, or diabetes). Hazard ratios were calculated
using the Cox proportional hazards model.

2 Death from cardiovascular causes, nonfatal stroke (ischemic or hemorrhagic),
and nonfatal myocardial infarction.

b History of premature cardiovascular disease.

[95% CI, 0.86%-1.36%] for aspirin vs 1.24% [95% CI, 0.99%-
1.55%] for no aspirin; HR, 0.89 [95% CI, 0.65-1.21]; P = .46)
(Figure 4). However, compared with no aspirin, aspirin sig-
nificantly reduced the risk of nonfatal myocardial infarction
(event rate, 0.30% [95% CI, 0.19%-0.47%] for aspirin vs
0.58% [95% CI, 0.42%-0.81%] for no aspirin; HR, 0.53 [95%
CI, 0.31-0.91]; P = .02) and TIA (event rate, 0.26% [95% CI,
0.16%-0.42%] for aspirin vs 0.49% [95% CI, 0.35%-0.69%]
for no aspirin; HR, 0.57 [95% CI, 0.32-0.99]; P = .04). Con-
versely, the risk of extracranial hemorrhage requiring trans-
fusion or hospitalization was higher with aspirin than with
no aspirin (event rate, 0.86% [95% CI, 0.67%-1.11%] for aspi-
rin vs 0.51% [95% CI, 0.37%-0.72%] for no aspirin; HR, 1.85
[95% CI, 1.22-2.81]; P = .004).

Exploratory Analysis

A post hoc exploratory analysis was conducted at the time of
study discontinuation (1 year after the second interim analy-
sis) when 400 primary end point events had occurred. It
showed that the predictive probability of reaching a signifi-
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cant difference in favor of aspirin over no aspirin was 28%
if the study had continued until it was adequately powered
(ie, 624 events had occurred).

Safety and Tolerability

Analysis of gastrointestinal adverse events of interest indi-
cated that these events were reported in a higher proportion
of patients receiving daily low-dose aspirin than in those not
receiving aspirin (Table 3).

Discussion

This study was designed to assess whether primary preven-
tion with once-daily, low-dose aspirin would reduce the
combined risk of death from cardiovascular causes, nonfatal
stroke, and nonfatal myocardial infarction in Japanese
patients (aged =60 years) with hypertension, dyslipidemia,
or diabetes mellitus. The study was terminated early based
on a futility assessment, but an exploratory analysis sug-
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Figure 4. Hazard Ratios for Aspirin vs No Aspirin and Event Rates for Secondary End Points Among Older Japanese Patients With Multiple

Atherosclerotic Risk Factors (Modified Intention-to-Treat Population)

Aspirin (n=7220)

No Aspirin (n=7244)

No.of  EventRateOver5  No.of  EventRate Over5 Hazard Ratio Favors : Favors
End Point Events  Years, %(95%Cl)  Events  Years, % (95%Cl) (95% Cl) Aspirin : No Aspirin PValue
Primary end point? 183 2.77 (2.40-3.20) 207 2.96 (2.58-3.40) 0.94(0.77-1.15) —E— 54
Secondary end point ) o o
Any atherosclerotic or 280 4.00 (3.55-4.50) 319 4.59(4.11-5.13)  0.89(0.75-1.04) T 14
cardiovascular event?
Any cause of death 297 4.29 (3.83-4.82) 303 4,11 (3.66-4.62) 0.99 (0.85-1.17) — 93
Death from cardiovascular disease 58 0.86(0.66-1.12) 57 0.78(0.60-1.02)  1.03(0.71-1.48) —a— .89
Death from causes other than 239 3.46 (3.04-3.94) 246 3.36(2.94-3.83)  0.99(0.82-1.18) —E— .87
cardiovascular disease
Nonfatal cerebrovascular disease 117 1.65(1.37-1.99) 114 1.64 (1.36-1.98) 1.04(0.80-1.34) e 78
(ischemic or hemorrh : I
Nonfatal myocardial -0.47) 38 0.58(0.42-0.81)  0.53(0.31-0.91) e : .02
Transient ischemic attack -0.42) 34 0.49(0.35-0.69)  0.57(0.32-0.99) e .04
Angina pectoris ; 46 0.66(0.49-0.89) 54 0.81(0.61-1.07)  0.86(0.58-1.28) —i— 46
Arteriosclerotic diseases requiring 75  1.08(0.86-1.36) 85  1.24(0.99-1.55)  0.89(0.65-1.21) —ai— 46
surgery or intervention
Serious extracranial hemorrhage 62 0.86 (0.67-1.11) 34 0.51(0.37-0.72)  1.85(1.22-2.81) i e e s 004
requiring transfusion or hospitalization

025 050 100 200 400
Hazard Ratio (95% CI)

Data shown for the overall population, The P values were determined using the
log-rank test stratified for underlying disease (hypertension, dyslipidemia, or diabe-
tes). Hazard ratios were calculated using the Cox proportional hazards model.

@ Death from cardiovascular causes, nonfatal stroke (ischemic or hemorrhagic),
and nonfatal myocardial infarction.

® Death from cardiovascular causes, nonfatal stroke (ischemic or hemorrhagic),
nonfatal myocardial infarction, transient ischemic attack, angina pectoris, and
arteriosclerotic disease requiring surgery or intervention,

Table 3. incidence of Prespecified Gastrointestinal Adverse Events Among Older Japanese Patients With Multiple Atherosclerotic Risk Factors

Receiving Aspirin or No Aspirin (Randomized Population)

No. (%) [95% CI]

Aspirin No Aspirin e
; (n=7323) (n=7335) PValue
Stomach/abdominal discomfort 335 (4.57) [4.11-5.08] 175 (2.39) [2.05-2.76] <.001
Heartburn 202 (2.76) [2.40-3.16] 137 (1.87) [1.57-2.20] <.001
“Gastroduodenal ulcer 191(2.61)[2.26-3.00. . 91(1.24)[1:00-1.52]- <.001-
Stomach/abdominal pain 1168 (2.29) [1.96-2.66) 81 (1.10) [0.88-1.37] <001

125 (1.70) [1.42-2.03] S04

Reflux esophagitis ; 160 (2.18) [1.86-2.55]

Gastrointestinal hemorrhage 103 (1.41) [1.15-1.70] © 31 (0.42) [0.29-0.60] <001
Erosive gastritis 89 (1.22) [0.98-1.49] 40(0.55)[0.39-0.74] <.001
Nausea 79 (1.08) [0.85-1.34] 50 (0.68) [0.51-0.90] 01
Stomach/abdominal pressure 31(0.42) [0.29-0.60] 21(0.29) [0.18-0.44] 17

gested a 28% probability of finding a significant difference
in favor of aspirin had the study been continued through
the planned number of events. Therefore, there remains a
possibility that the statistically nonsignificant reduction in
the risk of death from cardiovascular causes, nonfatal
stroke, and nonfatal myocardial infarction was due to the
study being inadequately powered, rather than an absence
of beneficial effect of aspirin. However, even if the result
had become statistically significant through prolongation of
the study, the clinical importance of aspirin in the primary
prevention of cardiovascular events would have been
less than originally assumed. Therefore, it appears that aspi-
rin is unlikely to show a clinically important benefit in
the overall population included in this study. We plan to
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conduct further analyses to establish whether aspirin had
beneficial effects in particular subgroups of patients
or if there were beneficial effects with respect to cancer pre-
vention.

Study limitations need to be considered. Assessments of
between-group differences in any end point in this study
were confounded by a decreasing level of adherence with
daily low-dose aspirin in the aspirin group (dropping to 76%
in year 5) and increasing uptake of daily aspirin in the no
aspirin group (reaching 10% in year 5). In addition, the num-
ber of patients lost to follow-up could be considered a limi-
tation of large trials conducted in a real-world setting. How-
ever, use of Kaplan-Meier time-to-event analyses limits the
effect of missing data, and the proportion of patients lost to
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