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COMBINED EFFECT OF SYSTOLIC
BLOOD PRESSURE AND
PROTEINURIA ON THE RISK OF

INCIDENT ATRIAL FIBRILLATIO
IN URBAN JAPANESE COHORT:
THE SUITA STUDY

Yoshihiro Kokubo, MD, PhD, FAHA, FACC, FESC, FESO!:

oto Watanabe, MD, PhD‘ dk ayashi, MD, PhD:
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Objective

* No prospective study has examined the
association between proteinuria and atrial
fibrillation (AF) incidence according to blood
pressure (BP) categories in general
populations.

* We assessed the combined association of
proteinuria and blood pressure (BP) on the risk
of incident AF in an urban Japanese
population.

Methods

* In the Suita Study, 6,868 initially AF-free
participants (30-84 years old at the baseline
irvey) were prospectively followed for
incident

Definition of atrial fibrillation

* Standard 12-lead clectrocardiograms were obtained
from all participants in the supinc position.

* Each record was coded independently using the
Minnesota Code by two well-trained physicians.

* Participants were diagnosed with AF if AF
(Minnesota Code 8-3-1) or atrial flutter (Minncsota
Code 8-3-2) was present on an clectrocardiogram
from a routine Suita hcalth check-up cxamination
(every 2 years) or if AF was indicated as a present
illness by annual questionnaires, hospital medical
rccords, and/or death records during follow-up.

Follow-up

« Hcalth check-up examinations in cvery
annual questionnaires were conducted.

* The cnd points of the current follow-up study were (1)
datc nf thc ﬁ AF cvent; (”) date of dmth

Statistical anal

* We used the Cox proportional hazard model for
the incident AF with estimated hazard ratios
(HRs) and 95% confidence intervals (CIs)
according to the combinations of proteinuria and

BP categories.

* Model 1: Confounding variables are blood
pressure category, body mass index
hypercholesterolemia and diabetes, and current
smoking and drinking.

* Model 2: Further confounding variables were
used for histories of stroke and heart disease.

Geographical Background of Suita City

the sccond lm ge
was the site of E

Fair held in 1970.
* The popuintion des
(the top 14th place in Jdmm,

Football mascot, Gamba Osaka

The Influence of CKD and Blood Pressure Category on
Multivariable Hazard Ratios for Strokes Incidence

w B g

o

>

Opiiowt Mot Highaomi Hypertemion

Multivariable Adjusted Hazard Ratios
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Multivariable adjusted for age. body mass index, smoking, drinking, and present iliness (diabetes and
hypercholesterolemia).

£ Between CKD and blood pressure category on the incidence of stroke.

#<0.05; compared with CKD(-) in optimal

#:P<0.05; compared with CKDI-) in hypertension Kokubo Y. et al. Stroke, 2009:40:2674-9.
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. The impact of BP category ou the carotid atherescleretic index
aecording to renal funetion in subjcets with and without CKD

Mulipio: adjusted-for-age, smoking and drinking status i‘cuvrem, quit; igver); b
{normal, marginal,’ and diabctes), 1otal and HDL cholesterol {quartile), body m

Ohara T, Kokubo. Yol al. Stroke :2013;44:3

The combination of systolic blood pressure and body
mass index categories on multivariable-adjusted
hazard ratios for incident atrial fibrillation

sosbiamd e i B S rhor

Py mans Dok abipiey.

Kokubo Y, et al. Eur Heart J. 2012;33: Special Ed. 379-380.

The combination of smoking and excessive drinking on
multivariable-adjusted hazard ratios for incident
atrial fibrillation

Kokubo Y, et al. Eur Heart J. 2013;34: (suppl 1): 5136.

Baseline Characteristics According to the
Blood Pressure Categori
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Incidence of Atrial Fibrillation in an Urban Japanese
Population: the S

During the mean 128 years of follow-up, 253 AF

events occurred{4.2 and 1.6 cases/1000 person-years
for men and women, respectively).

7055 A fyear)

Multivariable-adjusted hazard ratios for incident atrial
fibrillation according to the urinary protein categories

Urinary  Person- Age and sex

protein__years _ Cases.n adjusted
Men and Women

- 73,881 188 1(eh 1 (rel) 1 (e

* 11030 45 1.5 f624 § 88 (505230
9)

Model 1 adjusted Model 2 adjusted

+, 24, 34 4,283 19 1.48 (0. 1,29(0.79-2.0
Men

- 33320 20 1 (ref) 1 (ref) 1 (ref)

+ 5404 34 4 Pl RGUEEH +

424, 34 2519 15 1.60(0.93-2.75) 1.49 (0.85-2.59) 1.49 (0.85-2.59)
Women

- 40.561 68 1 (ref) 1 (reh) 1 (rel)

+ 5,627 11 147 (0.77-2.79)  1.37(0.72:2.62) 1.36(0.71-2.62)

+ 2+ 34 1,763 4 1.17(0.42-3.21)  0.99 (0.35-2.75) 0.94(0.34-2.63)

Model 1: Confounding variables are blood pressure category, body mass index,
hypercholesterolemia and diabetes, and current smoking and drinking.

Madel 2: Further confounding variables were used for histories of stroke and heart
disease.

Multivariable-adjusted hazard ratios for incident atrial
fibrillation according to glomerular filtration rate categories

cGrrR  Persow Agead SCX ) adjusted Model 2 adjusted
mifmyi 73 YEArS Cases, n adjusted
Men and Women
90 43,153 95 lgren 1 (refy 1 red)
90-60 38531 129 105(0.79-1.38) 1.06 (0.50-140) 1.04(0.79-1.37)
599~ 6970 29 1150075075 L17(076-179) 112 (0.73-1.
Men
~90 18,110 s6 1eh i (ref) 1 (ref)
9060 19.437 95 112(0.79-157) 113 (0.80-1.61) 1.12(0.79-1.58)
599~ 2921 19 135(0.79231) 1.40(0.82:238) 132(0.77-2.28)
Women
~90 25,043 9 gD L (eeh) 1 (rel)
90+60 19.094 34 096(0.601.53) 0.94(0.59-151) 0.91(0.57-146)
599~ 4,050 10089 (044.1.79) 0.85(0.42-172) 083 (041-1.69)

Model 1: Confounding variables are blood pressure category, body mass index,
hypercholesterolemia and diabetes, and current smoking and drinking.

Modet 2: Further confounding variables were used for histories of stroke and heart
disease.

The combination of systolic blood pressure and
urinary protein categories on multivariable-adjusted
hazard ratios for incident atrial fibrillation

Hazard ratios

Positive {+-, +, 2+, 3+)

Negative {-)
4wy Urinary protein

Systolic blood pressure categories
Confounding variables are body mass index, hypercholesterolemia, diabetes, and current
smoking and drinking, histories of stroke and heart disease.
*:p<0.05, compared to the participants with SBP<120mmlg and urinary protein negative

Conclusions

* Proteinuria and systolic hypertension were
identified as risk factors for incident AF
independently of each other.

he presence of proteinuria could be a scre

marker for predicting incident AF for Japa
men.

* For persons with proteinuria, BP control would
be important for AF prevention.
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A Prospective Study of Sleep Duration
and the Risk of Incident Atrial
Fibrillation in an Urban Population:
the Suita Study

Yoshihiro Kokubo, MD, PhD, FACCY; Takashi Kobayashi, MD, PhDY;
Makoto Watanabe, MD, PhD?; Kengo Kusano, MD, PhD?;

Shiro Kamakura, MD, PhD?; and Yoshihiro Miyamoto, MD, PhD!

IDepartment of Preventive Cardiology, and 2Department of Cardiology, National
Cerebral and Cardiovascular Center, Suita, Osaka Japan.

Background

* Emerging evidence indicates that sleep
duration is associated with cardiovascular
disease.

* However, there is no population-based
prospective study on the association between
sleep duration and the incidence of atrial
fibrillation.

» Sleep duration was classified into 4

categories: <6 hours, 6 or 7 hours level, 8
hours level, >9 hours levels, and irregular

sleep (including unknown).

Statistical Analysis

* Cox proportional hazard ratios (HRs) and 95%
confidence intervals (Cls) were analyzed after
adjusting for age, sex, body mass index, BP
categories, diabetes, hyperlipidemia, smoking,
and drinking status at baseline.

als for incident

Conclusion

* Short sleep (<6 hours) and irregular sleep
durations predict the incidence of AF in
Japanese population, especially in women.

« Lifestyle modification for appropriate sleep

duration is important for preventing AF in
general population.
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PROspective Multicenter registry to Identify
Subsequent cardiovascular Events after TIA
(PROMISE TIA registry)
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PROMISE TIA registry®iSEl

@ TIARERRHIRZ RSN
SEERILIA (54%)/2405LI7 (86%)

7 ABRESEL (92%)

= EEREBITENEN

< DWI (97%)
+ Intracranial vascular imaging (96%;)
< Extracranial carotid imaging (94%}
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5.6% (95%CI 4.4-7.0%})
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Hyrehess of

Sniakedpusims K
Whisrant (1973} 20/198 ° © 10.1% i*
Calancre{1985) - 5/62  B1%
Kleindorfer(2005)  135/927  14.6%
Iohrstan(2000).  178/1707 10.5%
Hillj2004} 217/2285 95%
Lisabeth{2004} 24/612 4.0%
Wuf2007) 457639 7.2%
Gladetore(2004] 22371 5.9%
Coull{2004 15/87 17.3%
FRERERE ¥ FEOBE%

TOTAL 0 9.2% [5.8%-11.5%)

W M et ot Arcltintern Med 2007;167:3417-2422

TR TIABRRBHMOABCD A PRI P R D

A (age):

60 BEBLE (1)

éC (Clinical Teature}:

D (Duration of symptoms): 6073

wd T | D (Diabetes):

ook et

&

KR wam
Johnston 5C, et al. Lancet 369:283-92;2007

By BESPHRA TP MR U R & OBE
- Fuliuoka Stroke Registry (FSRYOEBE -

* imaging; DWI, carotid, {intracranial)

'}?iyohara T, et al. Stroke 45:418-425, 2014

FED

B TIABRGEZE U X O E7EMAN3.4%, 90ELA
ME.6%THI

B MBEEOFERICDLTIE, small vessel diseaset®
BENEIVEEICERT B large artery
atherosclerosis &> 7=

B 7HE LUO0BIADIMEEFAEE. ABCDZR ]
FEREENG D, FREBOESEEFUESREE
MR LI B RISEERFTH oL
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PROMISE TIA registryilBIFE
LESERETHRACETREAS

THHARSHRNNS  UFDEN QUARS)

DEEBCEYSRMESEE | o o
¥ CHADS2/CHAZDS2-VASCRIIP | S&ami, v wensre

DFELEIRE 22D

v BNP, D-dimerfa&d
IRAEEIEEEM

v IBERIASECH Y SEESH
(NCACIZBE T DIBIR)

BUE 84.6%
(201456 B FI5R)

BR
TIABEC BT BAFSHES
1353 TIA patients

With AF

at presentation: 194 cases

| Previously known/Documented |

221 cases
{16.3%)

Newly identified AF after
presentation: 27 cases

(83.7%)
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PROMISE TIA registry 14144
(201146 AN\ 520135127)
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With AF (N=211)

- 11s¢ 32) i
C 360

5927}
kLA IE

meam 7/med:an5




TIABRBCAFCIHI UTERES SEF

ge 278 years ’ 1,89 - 1.36-2.63
Dyslipidemia : 0.56':, U.M«G.’?"i
rical symptoms 2.19"" 1.53-3,09
. 'ngi{s TIA episode a7 1.45-3.68
Positive DWI 216 157296

AF(+) TIABE 22151085
e 2RFHIRER

‘ Warfarin
{202cas

Oiher Antivosguiants (AL}

133 cases (60%)
v Heparin + Warfarin 60
v Warfarin 35
v Heparin 32

NOAC
110cases (50%,
s

3

Crabigatran 72

R

AFSBOTIABRECHIT D 7EMROEESE/TIA

REICEET SEF(HER)

Stroke/TIA witkin 7 days

Y {(11] Ho (169] P vatue
Age, years 7245121 748108 8.094
Maie 6154} . 117 {69} 2315
Hypertension 10491} 122472} 8.137
Diabetes Meljitus A{36) 4024} 0373
Dysiipidernia 6455} £3:149) 0.741
Previous stroke . 2{28) 43{25) 0.584
Cotorary heart disease 3427) 2012} 0190
CHADS; score 2{1:3) 2{1:3) 095878
SBR g achrivsion 171435 152828 0 BRI
Eary NOAC initiation 24181 47.428) 0,490
ABCDS score 51{4-8) 5{a-6) 0.203
Unilateral weakness 16¢a1) 126471} 0116
Cortical symatom 2418 55.(33) 4310
Duration 260min 4138) 794871 0E01
i I8 227 15(9) &
Pogitive DWI 54586) 76 {481 0.641

Univariable Cox regression anaiysis

WERICAFERDRVWTIABEOPAFRINE

0 OR 6.95 (95%C1; 3.16-16,39)

©w

All cases <3 prediciors 23 predictors
N=1159 N=888 N=271

TIARE7 Hi%/ S0 RO EERR R
AF$%D VS AFRL

|
§ e WWiLH AR
& §
& i Without AF
P
¢
é w3
£
2,4 gt
& f it
g~
[Xa
3
% % % S s 2 @ S . 4
fay from TIA onset {doys)
: With AF{N=204} | Without AF {N=1073)
Fdaystrokerisk L BARO6TOB) L ram2aden]
G.daystroke sk | 5an(3005%] | 48436639

AFS OTIABRE(CHIT D7 IDRIEE/TIA
RIECEHEYT SRF(BER)

Age o p9s 0.93-1.04 0561
Male 046 013164 02

182 166148 5047
Dual TIA 3.02 0.62:11.46 0.154

Muitivariabie Cox regression analysis using age, gender and variables with P <0.2
in univariate analaysis
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| ﬁfﬁ%ﬁm%ﬁ%@&ﬂ?—%ﬁ ast-f»amm {%Pﬁﬁk . eEna ,
. v ﬁu Iﬁlml. @?*ﬁ)?ﬁu‘f . o ' SCET reported significant benefit from surgery in patients
o . th 50 % t0 99 % ntemal carotid artery (ICA) stenos 5

Z\’ ASCET fnve: shya fors 1991

_ Leukoaraiosis ssociated with intrép}aque"hemorrhage in.
patients with symptomatic carotid artery disease. .

 AMKEASE EEURE RSN ' .
WRB= . - 3’

Surgical benefits for sym ptemahc Larotsd artery disease
were general consensus. '

PSMorgan et ul. 2008

~ [Background 2] .' v . ~ [Background 3] »

 In patients with asyniptomatic carotid stenosis,

Carolid endarterectomy (CEA) reduced the annual risk of silent embolic infarcts on computed tomograp CT) was

stroke from 2% t n patients with asymptomatic

associated with an increased risk of m.ulologic eventsand
stenosis >60%. v

stroke.
investigutors 1995 : S.K.Knkkos et gl 2009

Low risk of ipsilateral stroke in patients with T ‘ : v E
_asymptomatic carotid stenosis on best medical treatment

‘ v - Were there any predictors for high risk of stroke
Minor sticke 03 ar *_in patients with asymptomatic ICA stenosis ?
TIA .

Lvanpuintt ot nd. 2010

v {I’mpg&e] : sere defined as hyper intense lesions on fluid-attenuated
This study aimed to inv ‘hgate the 1e1atlon~,h1p between recovery (ELAIR)-magnetic resonance imaging (MRI)

silent ischemic lesions (51L.s) and cerebral hnmodynammb . scans of the white matter» of the brain

' . . . Silent ischemic Ie ons
[Methods] - ‘ (gn " -
Between January 2007 and June 2013, ‘
294 patients with ICA stenosis (>5 had been admitted
. to our hmplta\ for consideration of carohd endm terectomy ' - . Co
' . Cerebral hemo’dvnamicx vas deﬁned in terms of baseline
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*(R‘ sult] 2! Asymmetry group (n =29}

70 patients studied were divided into 2 groups on the This group had a greater volume of SILs in the ipsilateral
basis of distributi hemisphere than in the contralateral hemisphere

This group were further divided into 2 subtypes:
1 ftype only ¢ srtical S11

{ernal

Sals{ at

cont. ipsi. cont, ipsi. cont,
345183 30.0i7.0 30.6L

12 (70.6

82188

1(6.9%)

There was no significant difference in their age, sex,
degree of stenosis and rate of ulceration

There was no significant difference in ipsilateral or contralateral
CBF among 4 subgroups.

typel

Sik

ipsi. cont. ip cont. ipsi. cont. 67 y.0. female R.ICAS y ale R.ICAS

ipsi. cont.

9 54

NASCET 70% Ulceration (- )} NASCET 95% Ulceration (-)

cont. CVR

Ipsi.  Cont. . Cont.

CBF 46.4 53.0 CBF 27. 31.2
(ml/ 1005/ min) (ml/ 1005/ min)

CVR F11.4 476 689
(0]

Sym_Sita(sy * ¢
Sym_Sits+)

subgroup uip

Ininternal type, CVR value in ipsilateral hemisphere was

significantly lower than the others.
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The External type showed significantly an increased rate of ulceration ?

Reduced CVR to acetazolamide (ACZ) is significantly associated with - -

- Theincreaseini

- awr reduction, hich was asses eod b;‘,."the ACZ challenge test.

finding may help in predicting the risk of cerebral
: L . infatction in patients with asymptomatic ICA stenosis.
an mcreased Il SO ‘['CCHI rence Shaas g S : :

Ogasawiirit of ol 2002

Microembolism was strongly associated with plague ulceration
: : M. Sitzeretal 1995
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The impact of carotid artery remodeling in
assessment of plaque vulnerability using
MR imaging with 3D gradient-echo sequence

T KRR ﬁ%{gﬁﬁ_’:’?‘iﬂﬁ P e R

X IR R
EERA

BERBUROBORHR VAL IERBEBMEICNT AR (Al
FR26ERE WIDMRE CER26%E7H188)

Carotid remodeling index (CRI)

External vessel area of the
maximum stenosis (pixel,mm?}
External vessel area of the distal
ICA unaffected by
atherosclerosis (pixel,mm?)

%1 L 3D inversion-recovery-based Ti-weighted

seqguerces {MPRAGE)
@) 3D time-of-flight (TOF} MR angiography
{MRA)

FREEARETET

COMPENEATORY ENLARGEMENT OF HUMAN ATHEROSULERDTIC

DORTVANY ARTRBIES
Beesinin (&ugtw( 3D, Brsnt Ws;xmsm( ﬁ A Desprornes, K. Zagas, B,
Recsa & BEH., w1 ). Bowersse, B4

NEJM 1987

oy feeom, 0! Coppmrepisony arenns s B (7R 55
S s ow %0 ot S
i prosoagh

000 GuEiomRs 1 s 1Gdion 32
T sk 60 1700t 1 e Yo a4 2 e AT

AR ERR SETIERERIBRERT

Extent and Direction of Arterial Remodeling in Stable
Versus Unstable Corenary Syndromes

An Intravascelar Ultrasound Study

Cireutgtion 200¢

Unstable coronary syndrome®85 A . Stable 46 AF 7R

Fumie
g, O

RR:Unstable synd. 1.06£0.2
Stable synd.  0.9410.2  (p=0.008)

59 @3

a1, fiertonns & R 93 Sndising setagyones.

wsternai dastic membrang

onpensatory increase in local vessel size in response to

ncreasing plaque burden
SPREN SR T CHLAGHIRI LR E

& native atherosclerosis, restenosis after PTCA

-fibrous pattern, 3OMEIFAB T AN, ACSITHER LIZ

Relationship Between Coronary Artery Remodeling and
Plague Vulnerability

0L/ k. : positive remodaling

CSA at plaque — mean of the reference €S8 0 7 negative remodeling

Mean of the reference CSA

1

PPN — - -

Hapateo RSN DUV (ORI

Negatine.oomerdeling, Poriior comuniiay

Coronary artery disease TIEL-L7288 A, 108 75— 0% %
Positive remadeling& BRI T S— 9 FREE L O BEE T8

The Impact of Expansive Arterial Remodeling on
Clinical Presentation in Carotid Artery Disease:
A Multidetector CT Angiography Study

AINR 2007

Distal ICATE (unaffected lesion by atherosclerosis
ICAR SRR O B R

Symptomatic 37 A, Asymptomatic 7T1AFEE

RR:Symptomatic  1.6420.44
Asymptomatic 1.41£0.50  {p=0.02)

The extent of expansive remodeling razy indicate underlying
atherosclerotic plaque vulnerability
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Plagus Vulnorability In Internal Carotid
frievies with Pogitive Bemodeling

Rersirovacul 2031

Remodeiing index (1) = ICARREHO h S THR/
Proximal CCA&distol ICATY I TR

Remnodeling ratio (RR} = (AR E NG $ TR/
distal (CACS L5 Bk

Sx:17A
ioAsc1l A

Objectives

To validate the relationship between carotid
artery remodeling using MPRAGE sequence and
histological findings for the assessment of
plague vulnerability.

Rk MR R ECRICBIEAHIIL. CRiEplague vulnerability® §EEO
EOICERTHD

Carotid remodeling index (CRI)

External vessel area of the
maximum stenosis {pixel,mm?)
External vessel area of the distal
{CA unaffected by
atherosclerosis (pixel,mm?)

5t 2%

"\Q 3D inversion-recovery-based T1-weighted
sequences {MPRAGE)

jZ:) 3D time-of-flight (TOF) MR angiography
{MRA)

. FMEAERET

Patients characteristics

=26} T {25) pValus
Clinicalfindings
Age (v} 705487 66.446.5 0.02
Sex-male {%) 32{88.9} 22{88.0} 1
Hypertension {3%) 26{72.2) 18{72.0} 1
Diabetes mellitus {%) 12{36.1) 15 {60.0) .08
Hyperlipidenia {5} 224611) 14{56.9) 07e
Cigarette smoking (%) 22461.3) 16 (64.0} 1
Ischernic heart disease (36) 16¢44.4) 10 (40.0} 0.80
Radiological findings
Degree of steonsis {%) 80.3£11.2 78.0+10.7 4.66
Ulceration {%) 14i28.9) 6{24.0) 627
Hypoechoic plaque {%)} 10427.8) 4(16.0) 036
Mobile plaque (%) 12§23.3) 2(8.0) 6.03
MESs on TCD (%) : 7{19.4) NS NS
Relative MPRAGE signal intensity (%) 217477 18381 G.17

CRI {carotid remodeling index)

FEHERE (mm2)

73.0£185 59.549.5

Control : EEIBRIZEASMBRBOLLES
FHEE 6685

Results(1) Correlation between carotid remodeling
index and symptomatology
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ome

Symptomatic: 1.887 {1.767-2.217)
Asymptomatic: 2.664 (1,485-1.885)

P<0.0001

N
i
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Carotid remodeling index {%)

Pem « com

Asymptomatic Symptomatic
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Results(Z) Correlation between carotid remodeling
index and symptomatology

» Sensitivity 91,7%
Specificity 64.0%
Pasitive predictive value
78.6%
> Negative predictive value
24.2%

Sensitivity

»
3

A [N N S e e
YO0 DR 0AU BER  DED 1
Lspecificity

ROC curves analysis indicated that carotid remodeling index of
1.690 measured by MPRAGE were the most refiable cutoff
values for predicting symptomatic internal carotid lesions.

Results(3) Correlation between carotid remodeling
index and Necrotic core area

T T T T T
12 14 LE 18 2 22
Carotid remoceling index (%}

Pearson rark corralation test

Results(8) Correlation between carotid remodeling
index and Intraplague hemorrhage

Carotid remodeling index {36}
%
X

Results@ Correlation between carotid remodeling
index and inflammatory cell infiltration

e L . ;
i T B P<0.0001 CAR T
1PH scora Kruskal-Wallis test bl ympnoce
P=0,0251 P=0.0142
P T YTy e R Y
Fioe e R e e e et
pill o ol Bl
mow | e e
e | e m | o
HERDODEED Conclusion

+ Carotid remodeling index/d &L, LU
HBRMEARET -V LHEEDLY
(necrotic core, IPH score, fresh IPH,
macrophage, lymphocyte)

¢ This study could validate the relationship
between carotid artery remodeling and
histological findings for the assessment of
plaque vulnerability.

* Carotid remodeling index using MR imaging
with 3D gradient-echo sequence was useful
for the assessment of plague vulnerability in
addition to carotid plague signal intensity.
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