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Abstract

Background:=The extent to which angina associated with future cardiovascular (CV) events

patients'with.coronary artery disease (CAiay long been debated.

Methodsand Results:Included were outpatients with established CAD who were enrolled in
the REACH.registryand were followed for 4 years. Angiaibaselinavas defined as
necessitating episodic or permanent-anginal treatment. The primary endpoint was th
composite’of CV deatmyocardial infarctionN11), or stroke. Secondary endpoints included
heart failure(HF), CV hospitalizationsand coronary revascularization. The independent
association between angina dimdt/total events was examined using Cox and logistic regression
models. Out of 2859 patients with established CAD3,619 (52%) had angina at baseline.
Comparedvithspatients without angina, patients with angina were more likely to be older,
female, had . morelF, andpolyvascular disead@<0.001 for each). Comparedth patients

without angina, patients with angina had higher ratéssbfprimary endpoinevent(14.2% vs.
16.3%, unadjusted HR 1.19, CI 1.11-1.27, P<0.001; adjusted HR 1.06, Cl 0.99-1.14, P=0.11),
and total primary endpoint events (adjusted RR 1.08, Cl 1.01-1.16, P=G08ht®with angina
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were at increased risk féiF (adjusted OR 1.17, CI 1.06-1.28, P=0.)32V hospitalizations
(adjusted OR 1.29, CI 1.21-1.38,P<0.pQGind coronary revascularization (adjusted DE3, ClI
1.13-1.34, P<0.001).

Conclusiors:=Patients with stable CAD and angina have higher rates of future CV events
comparedvith patients without angindfter adjustment, anginaas mly weaklyassociated
with CV death, MI, or stroke, bgignificantly asociated wittHF, CV hospitalization and

coronary revascularization.

Key wordsizangina, cavnary artery diseaseardiovascular events

Introduction

Stable anginaffects nore than 8nillion peoplein the United Statesach yeafl]. Patients with
stable angina have reduced quality of life and utilize greater health care re$@urthe extent
to which angina is independently associated with future cardiovasculae{@lfsor isjusta
marker of disease severity has long been delyat@d]. While ssveral studies have
demonstratedithat anginaimslependentlyassociated with Cdutcome including CV death and
myocardial.infarction (MI)6-9], others have not found a compelling association between angina
and ‘hard’€V endpoints [10, 12]in addition,largescale trials have shown that the alleviation
of anginal symptoms by pharmacological treatment or by coronary revascubarizapiroves
quality of life measures but does not tend¢areasé¢he rates ofutureMI or mortdity [13].
Furthermaorejmwoutpatients with stable coronary artery disease (CAD)t CVeventsactually
occur in patients withoydrior angina [9].We therefore aimed to examine the independent
association between angina at baseline and future CV engrdsens with stable CADvho

wereincluded in darge international outpatierggistry.

Methods

Sudy design

Thedesignef thdreduction of Atherothrombosis for Continued Health (REACHisteghas
been previously published [14, 15]. In brief, REAGHan outpatient registry of patients with
either stable symptomatic vascular dise&&0, cerebrovascular disegs® peripheralartery
disease) or with multiple atherosclerotic risk fact®atientdrom 3647 centers in 29 countries
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were enrolledetween 2003 and 2004 and treated according to best judgment and practices of
their primary care physicians. Detailed information waltected abaselinewith subsequent
annualfollow up on a longitudinal outpatient basis at 1, 2, 3, and 4 yeaa.database lock

was in April 2009. In each country, 10% of all sites undendatd control audstand were
monitored for.source documentation and accuracy of all case report forms. The prosocol wa
approved bydcal institutional reew boardsand each enfled patient was required to provide
a signed infoermed consent.

In the currentanalysisve included patients witdocumentedCAD at baselinavho completed at
least 1 post baseline followup visit and were enrolled at centers that participated in-jlead
REACH follow=up study [16] CAD was defined as having oone more of the following: stable
angina, history‘of unstable angifldAP), previous MI, history of percutaneous coronary
intervention(PCl), or history ofcoronary artery bypass graftirgery(CABG). Patients without
CAD at baseline were excluded from the current analfssensitivity analysis included only
patients who had a previous Miistory of PCI, om history of CABG.

Sable angina

Patients werstratifiedby the presence of staldaginasymptoms at baselin8table anginat
baseline.was documented by the treating physician using the case report fovasdatined as
angina necessitating episodic or permanent medicatiof iedast episode of angina was
documented in the case report faameither occurring 1 year prior to baseline or > 1 year prior

to baselines

Clinical endpoints

Dataregarding events wepmllectediocally and forwarded to theentral research organization.
The primary.endpoint was a compositedd death, Ml,or stroke. The rate of each endpoint was
calculatedand stratified by angina status at baseline. Endpatenot adjudicated. Z death
included fatal’stroke, fatall, or otherCV death. Othe€V deathincluded othedeathof

cardiac originpulmonary embolismany sudden death including unobserved and unexpected
death (e.g.death while sleeping)nlessprovenotherwiseby autopsydeathfollowing a vascular
operation, vascular procedure, or amputation; dea#ibuted to heartfailure; deathfollowing a
visceralor limb infarction; and any otheeath that could not be definitely attributedca
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nonvascular cause or hemorrha@§ry Ml or strokefollowed by a death whatever the cause
the next 28 days was considered to tbetal Ml or fatal stroke.

Secondary endpoints included all cause death, heart failure, UAPogpitdlizatiors, and
coronary. revascularizatiorleart failure was defined as symptoms of heart failure leading to
hospitalizationCV hospitalization consisteaf hospitalization fotJAP, transientischemic

attack, worsening=aflaudication related to peripheral arteligease, other ischemic arterial
event,corenaryrevascularization (PCl or CABG), carotid surgery, caratidioplastystenting,
amputatioraffectinglower limbs, peripheral bypagsaft, or angioplasty/stenting for peripheral
artery diseasgcomplete definitions obther clinical endpoints have been previously described
[15].

The total number of the primary endpoint events (total CV death, MI, or steske)ell as the
total CV hospitalizations and total coronary revascularizatiomsg follow up vere dso

examinedandtratified by angina status at baseline

Satistical analysis

Continuous variables are presented as mean+ standard deviation (SD), and categorical variables
as frequencies,and percentagasm@lative incidencéor CV deathMI, or stroke vasexamined
using the KaplariMeier approachCox proportional hazard models were used to examine
whether angina is associated with @¥ath Ml, or stroke. Allcause deattvas also examined
using the KaplarMeier approachincidence of heart failuréJAP, CV hospitalizations, and
coronaryrevascularizationare presented as crude raaed5 monthsLogistic regression models
were used to examine the association between angina and heart tllBreCV

hospitalizations, and coronargvascularizations.fée vaiablesincluded inall multivariate
modelswerebased on #previously validated REACH model for recurrent CV events [17].
This modelineludedhe following variablesage, sexcurrent smoker, history of diabetes, body
mass index"less than Pealculated asveight in kg/m), ischemicevent €1 year,>1 year, or no
ischemieevent), \asculardisease status (polyvascular disedesined as CAD with concomitant
cerebrovascular disedperipheralrtery diseasar single vascular diseagee., onlyCAD)),
congestive heart failuratrial fibrillation/flutter, aspirin (at baseling¥tatins (at baselingand
EasternEurope andiddle East, or Japan vether regionggeographic regions were collapsed
into higher Eastern Europe andiddle Eas} and lower Japairisk locations).The total event
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counts of the composite of CV deall, or stroke, as well as CV hospitalization axmionary
revascularizationvere fitted by the negative binomial regression model after accounting for
varying lengths of individual’s total follow up time as an offset parameter as well as other
baseline confounding factoiResults are reported in terms of adjusted Incidenceatte(RR)

and correspending 95% confidence intervals from this m&uielilar statistical methods were
performed.in the sensitivity analysis.

Patients'were further stratified 4 riskgroupsaccording to the REACH model for recurrent CV
eventd17]: This' model includegsaditional riskfactors, burden of disease, lack of treatment, and
geographic locatiofiL7], whereas angina status was not a candidate variable in the derivation of
the REACH madelCox proportional hazard models were used to examivether angina is
associatedwith CV death, MI, or stroke in the differentgsdups.Hazard ratios are reported as
unadjusted given the stratification by the REACH model which already incleesljustment
variables.

Statistical significance waonsdered as a-8idedprobability oflessthan0.05. Satistical

analyses weresperformed using S¥ession 9 (SAS Institute, Cary, Nor@arolina).

Results

Patient population

Of the 45,227 patients who were included inREACH 4-year follow-up study, 44,736 patients
had data on angina stataisbaselineOf these, 18,577 patients withd@®D were excluded from

the current/analysis. Thus, 26,159 patievita CAD were includedand were followed for a

median of 43:5 months (IQR 31.3-45.0). Thégyas’ mean age was 68 years (80) and

70.8% were men. Hypertension (79.7%) and hypercholesterolemia (75.5%) were very common.
More than, half of the patients had a prior Bliquarter had polyvascular diseam®] a fifth of

the patients had pridreart failurgTable 1).

Out of the"26159 patients with CAD, 13619 (52%) have had angina prior to baseline and 12540
(48%) did"not have angina prior to baseline. Compuaiidt patients witlout anginapatients

with anginaweremore likely to be older, female, had méweart failureand polyvascular

disease, but ha@wer ischemic eveatand coronary revascularization procedyfSI or

CABG) prior to baselingP<0.001 for each; Table 1). Angina was more commonly reported in
Eastern Europe and less in Latin America (€dh). Ratients with angina at baseline wenere
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likely to be treated witleither beta blockersalcium channel blockersr nitratesat 4years of
follow-up, but less likely to be treated with stati{#®<0.001 for each; Table 1).

Angina and'CVevents

During follow-up, the rate of the composgemaryendpoint of CV deathyll, or stroke was
16.3% in patients with angina and 14.2% in patients without angina (unadyageed ratio
[HR] 1.19,95% confidence intervall) 1.11-1.27, P<0.0QFigure J. In a landmark analysis,
this difference’in the rate of the primary endpoint between patients withthkswivangina
becamestatistically significanafter6 monthsrom baseline and it remained significant at 4
years (Figure 1). The rate of each individual component of the compadsiy endpoint was
also higher-among patients with angina (TabléAfer adjusting for multiple variablggable2,
Table 3)thesassociation between angina andcthaposite of CV death, MI, or stroke was
attenuatedgdjustedHR 1.06, 95% CI 0.99-1.14, P=0.18nd so was the association between
angina and each of the individual componémtsle 2).An analysis of the total number of
events during follow-up demonstrated that angina was significantly, albeit wesddgjased
with thestetal-number of the primary endpoint events (RR 1.08, 95% CI 1.01-1.16, P=0.03; Table
4).

During follow-up,nearly a quarter of the patients were hospitalized due to CV c@isads 2).
Compared with.patients without anginatipnts vith angina had higher rateslodart failure
(8.0% vs. 21.0%, P<0.001Q.V hospitalization(21.0% vs. 26.9%, P<0.001), and coronary
revascularization (10.0% vs. 11.4%, P<0.001). After adjusting for multiple variables, the
association between angina andreaf.these endpoints remained significant. Compared with
patients withoutangina, patients with angina had a 17% higlaive riskfor heart failure
(P=0.002)a29% higherrelative risk br CV hospitalizatio{P<0.001) anda 23% higher
relative riskfer-coronary revascularizatiqi®<0.001Table 2).In addition, angina was
associatedwith the total number of CV hospitalizations, as well as ghe@tobber of coronary
revascularizations (Tabl®.

No significant difference in the association between angina and the pemdpgint was

observed in subgroups by agex, time from ischemievent current smoking, heart failyrer
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prior coronary revascularization (PCl or CAB@E)gure 2).However, a significant interaction

was observed between angina and the primary endpopulpyascular diseastatus(adjusted

HR 0.99, 95% CI 0.88-1.11 patients with polyvascular diseaseljusted HR 1.13, 95% 1.03-
1.24, in patients without polyvascular dised3nteraction= 0.01p In addition, a marginal
interaction was observed between angina and the primary endpoint by diabetes statad (adjust
HR 0.99, 95%.CI 0.89-1.10, in patients with diabetes; adjusted HR 1.13, 95% CI 1.02-1.25, in
patients'without diabeteB-interaction= 0.08).

No associationvas observetietween angina and the primary endpoint by the tiflast angina
episode. lrpatientswho had anginafymptomsduring< 1 yearprior to baselingn=4085), the
rateof the primary endpoirwas16.1%,whereas irpatients whdave had thé&astanginal
symptoms*dyear prior to baseline (n=9584herateof the primary endpoinvas 6.5%

(adjusted HR angina vs. no angina 1.06, 95% CI 0.96-1.18, P=0.26; 1.06, 95% CI 0.98-1.15,
P=0.14 respectively.

Stratifying the patients to quartilescording tahe REACH risk scoréor recurrent CV evest

[17], patients inthigher quartiles had higher rates of the primary endpoint of G\ Kgaor
stroke(Figure=3) Interestingly,anginawas associated witthe primary endpoint itower-risk

patierts (unadjusted HR angina vs. no angina 1.17, 95% CI 0.98-1.41, P=0.09 in quartile I; 1.21,
95% CI"'1.02-1°43, P=0.03 in quartile Wyhereas, it was not associated with the primary

endpoint in patientat higher+isk for recurrent CV eventsifadjustedHR angina vs. no angina

0.95, 95% C10.84-1.09, P=0.47 in quartile 11l; 0.98, 95% CI 0.87-1.10, P=0.69 in quartile 1V;
Figure 3).

In a sensitivity analysis that included only patients with previous MI, history ofd@QABG
(n=21344), consistent qualited results for the association between angina and future CV events
were obtainedsy(adjusted HR for the primary endpoint 1.08, 95% CI 1.00-1.17, P=0.07; Table 5).

Discussion

This study from,a large international registigmonstrateseveral observations. First, patients
with stableCAD who haveangina substantiallgliffer in their baseline characteristics,
atherosclerotic risk factors, concomitant CV diseases, and medicatioff®ospatientsvithout

angina. Second gbients with agina have higher rates of future CV events, includivgdeath
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and MI. Third, the independeassociation between angina and CV events was attenuated after a
rigorous adjustment for baseline swrbidities. Specificallyanginawasonly weaklyassociated

with CV death, MI, or stroke, but tressocidabn with heart failure, CV hospitalization and

coronary revascularizatiomemainedsignificantafter multivariable adjustmertinally,

stratifying the.patients by their risk for recurrent CV events, angem@ee to be associated with

CV death, Ml, or stroke in lower-risk patients, but not in higk-patients.

In patients with CAD included in the REACH registpyior CV disease, particularlgrior
ischemic events, heart failure, cerebrovascular diseaseperipherartery diseaseere
common and feund to be robust and independent markers of subsequent CV endpoints, even
more sahan traditional atherosclerotic risk fact¢t8, 19 (Table3). Indeedseveraprior
studieshave examined angina associated wik CV eventsafter adjustingolelyfor traditional
risk factors such as diabetes, hypertension, and hyperlipidemia and thus thisimneghtl be
different basedon the degree of multivariable modeling [©86t.results are consistent with
findings fromseveral prior studies such as the Bypass Angioplasty Revascularization
Investigation 2 Diabetes trial (BARI 2[D)0] and the Heart and Soul study [12], in which angina
was not owasvery weakly associated with future CV death, MI, or stroke exdbelessa
recentanalysis.from the CLARIFY registri9] demonstrated eonsistent association between
angina,with.er.without ischemia, and CV death or Ml, even after adjusting for the RRESC
score Interestingly,compared withCLARIFY, the patients included ithis analysis from
REACH had-arhigher-risk profile and had a tfadd annual ratef the composite endpoint of
CV death{MI, aistrokeand ofeachof the individual components. Thusis notclearwhether
anginahasdifferent prognostic&n according to the patient’s risk: while it miag
independently associated with "ha@V events in patients at loweisk, it is perhap®nly a
surrogate for.more advanced disease in patients at higkelnterestindy, by stratifying the
patients by‘their risk for recurrent CV events, we indeed demonstrated that mingihde
associated'with "hard™ CV events only in patients at lower-risk and not in patidngser-risk.
In addition; @r subgroup analysesodemonstratd that angina wasdependently associated
with CV death;*Ml, or stroke, in several lewrisk groupssuch agatients without diabetes and
without other vascular bedsvolved besides CADNevertheless, the complex association

between angina antiard CV endpoints should be further delineated in futesearch.
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The clinical diagnosis of stable angina has been linked historically to the classic chronic
condition caused by epicardial coronary stenosisN2yerthelesstableanginaincludes other

less common presentations such as microvascular angina, vasospastic angina, and ardjina cause
by ischemic cardiomyopathy [2Jr eachof these conditions, myocardial ischemia is present,
albeit eachwith.a different burden and mechami The association between angina, ischemia,
and CV outcome is compleand is probably not consistent across all patiémtthe BARI 2D

trial, among patients with diabetes mellitasjocardial ischemia, rather than anginal symptoms,
appearedto'beprogstic for future CV events [10T.hese results are consistent with our

findings in diabgtic patients in whom angina by itself was not predictive of CV death, Ml, or
stroke.Interesingly, in the CLARIFY registrypatients who hadnly ischemia without angina
hadadjusted risk foCV outcomesomparabldo patients without both, whereas, patients who
had both angina and ischemia had the worst outcomm{testingly more than half of th€V
death and Ml evenis the CLARIFY sudy occurred in patients withodetectable ischemia or
anginaat baselineln our study, ischemia status during follow-up was not available and could
not be accounted foNevertheless,mging regardless of ischemia statusgs independently
associatedithomore CV hospitalization and coronary revascularization procedDfésterest,

the association between angina and revascularizafibiugh statistically significantvas not
robust, perhaps reflecting the fact that the majority of patients with angina (70%) had their last
angina symptoms> 1 year prior to baseline, tledsicing the clinical impetusi

revascularization. In addition, this may also reflect regional differences in the treatment of
angina withrrevascularization.

Prior studiesshave demstrated that the major benefit of optimal medical therapy or
revascularization in patients with stable CAD is the relief of anginal symptoms rather than a
reduction in CV_death or Ml [13, 20, 21]. Thus, the relationship between angina, ischemia, and
future CV events remain an area of dejage 24]. The ongoing International Study of
Comparative Health Effectiveness With Medical and Invasive Approaches (ISCHEMIA trial,
NCT 01471522) mighaddresshisintricate relationshipRegardless, in this analysis from
REACH, patients with angina have greater healthcare utilization with higher rates of total
hospitalizations and revascularizations and therefore present an opportunity to inapecaecc

reduce costs.
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Limitations

Thisanalysiss based on a registry, which hiakerent limitationsThe endpoints in the study
were not adjudicated. Analysis of patients with angina might have introduced aadbers.
Angina wasascertained by thavestigatois report in theelectronic case report form at baseline
and patient.selfeporting dataverenot available Data regarding thexact date of last anginal
episode, grading of angina severity, or change in angina duringviéingenot available. In
addition; data'on the prexsce of objective coronary ischemia at baselmenleft ventricular
ejection fraction were also not availablegistic regression models were used to examine the

secondary endpoints since the exact time of event was not available for all subjects.

Conclusion

Patients with stable CAD and angina have higher rates of future CV events compplared
patients without angina. After accounting for baselifieieences, anginawasonly weakly
associateavith CV death, MI, or stroke, butassignificantly associateavith heart failure CV

hospitalizatiopand coronary revascularization
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Table 1: Baseline characteristics

Characteristie Angina No Angina Total P value
(n=13,619) (n=12,540) | (n=26,159)

Age, y- mean (SD) 68.5 (10.0) 67.5(10.0) | 68.0(10.0) | <0.001

>75y 3788 (27.9) 3094 (24.8) | 6882 (26.4) | <0.001
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Characteristic Angina No Angina Total P value
(n=13,619) (n=12,540) | (n=26,159)

Men 9061 (66.6) 9449 (75.4) | 18510 (70.8)| <0.001

Region* <0.001

North America 4430 (47.6) 4881 (52.4) | 9331 (35.7)

Latin America 286 (37.2) 483 (62.8) 769 (2.9)

Western Europe 4367 (51.6) 4102 (48.4) | 8469 (32.4)

Eastern Europe 2276 (71.4) 912 (28.6) | 3188 (12.2)

Middle East 147 (44.8) 181 (55.2) | 328 (1.2)

Asia Pacifie 2113 (51.6) 1981 (48.4) | 4094 (15.7)
Hypertension 11316 (83.1) 9541 (76.1) | 20857 (79.7)| <0.001
Hypercholesterolemia 10076 (74.0) 9666 (77.1) | 19742 (75.5) <0.001
Diabetes mellitus 5308 (39.0) 4526 (36.1) | 9834 (37.6) | <0.001
Obesity (BME.30) 3974 (29.4) 3391 (27.3) | 7365 (28.4) | <0.001
Current smeker at baseline 1778 (13.5) 1605 (13.2) | 3383 (13.3) | <0.001
Prior ischemic event 7042 (52.4) 8298 (66.7) | 15340 (59.3) <0.001

Prior MI 6010 (44.6) 7933 (63.7) | 13943 (53.8) <0.001
Prior PCI 5015 (37.1) 5975 (47.9) | 10990 (42.2)| <0.001
Prior CABG 3790 (28.0) 4579 (36.6) | 8369 (32.1) | <0.001
Heart failure 3016 (22.5) 2007 (16.2) | 5023 (19.5) | <0.001
Atrial fibrillation 1780 (13.3) 1304 (10.5) | 3084 (12.0) | <0.001
CVD at baseline 2732 (20.1) 1670 (13.3) | 4402 (16.8) | <0.001
PAD at baseline 1633 (12.0) 1183 (9.4) | 2816 (10.8) | <0.001
Polyvascular disease 3888 (28.6) 2622 (20.9) | 6510 (24.9) | <0.001
Aortic valve stenosis 588 (4.5) 411 (3.4) 999 (4.0) | <0.001
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Characteristic Angina No Angina Total P value
(n=13,619) (n=12,540) | (n=26,159)
>1 Antithrombotic drug 8334 (92.2) 7612 (94.8) | 15946 (93.4)| <0.001
>1 Lipid-lowering drug 7271 (80.6) 6850 (85.3) | 14121 (82.8) <0.001
Medication at4.years:
Statins 6879 (76.4) 6562 (81.9) | 13441 (79.0), <0.001
ACE inhibitor o, ARB 6348 (70.3) 5670 (70.7) | 12018 (70.5), <0.001
Beta Blocker 5875 (65.1) 5265 (65.7) | 11140 (65.4)| <0.001
Diuretic 4197 (46.7) 3359 (42.1) | 7556 (44.5) | <0.001
Calcium channel blocker 3530 (39.3) 2620 (32.8) | 6150 (36.3) | <0.001
Nitrate or other antianginal * 3642 (40.5) 2194 (27.6) | 5836 (34.4) | <0.001
Any bketa blockerscalcium channel 7941 (87.9) 6769 (84.3) | 14710 (86.2) <0.001
blocker nitrate or other antiangina
Aspirin + another antiplatelet drug 1248 (13.8) 1110 (13.8) | 2358 (13.8) | <0.001
Oral anticoagulant drug 1206 (13.3) 1113 (13.8) | 2319 (13.6) | <0.001

Data shown.are n (%) unless otherwise indicated.

* Percentagesare for each regixeept forthe total populationP valueis calculatedusing Chi-
square.

*Nitrate as a chronic treatment and not if given episodically. Treatment could reve be
prescribed<ferother indications (eg. heart failure). Other antianginabimcholsidomine, and

nicorandil:

ACE, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor bld&Mypasal
mass indexCABG, coronary artery bypass graftyD, cerebrovascular diseadét, myocardial
infarction; PAD, peripheral arterial disea§&I, percutaneous coronary interventiSm,

standard deviation.
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Table 2: Clinical endpoints byngina status at baseline

Endpoint Angina No angina Unadjusted HR| P value | Adjusted HR P value
(n=13,619) (n=12,540) (95% CI) (95% CI)
4-Y KM rate- n (%) | 4-Y KM rate- n (%)

CV deathMI or groke 1911 (16.3) 1479 (14.2) 1.19 (1.11-1.27] <0.001 | 1.06 (0.99-1.14) 0.11
CV death 964 (8.4) 781 (7.6) 1.12 (1.02-1.23] 0.02 | 0.95(0.86-1.05) 0.33
MI 541 (4.8) 428 (4.2) 1.16 (1.02-1.31] 0.03 | 1.14(1.00-1.31)] 0.06
Stroke 606 (5.4) 406 (4.1) 1.37 (1.21-1.55] <0.001 | 1.19 (1.04-1.37)] 0.01

Any cause death 1473 (12.6) 1260 (12.1) 1.06 (0.99-1.15] 0.11 | 0.93(0.85-1.01) 0.07

CV death,.oMI 1429 (12.3) 1156 (11.1) 1.13 (1.04-1.22] 0.002 | 1.01(0.93-1.10)] 0.83

Heartfailure 1498 (11.0) 1006 (8.0) 1.42 (1.30-1.54) <0.001 | 1.17 (1.061.28) | 0.002

CV deathlor feart failure’ 2167 (15.9) 1578 (12.6) 1.31(1.23-1.41] <0.001 | 1.08 (1.00-1.17)] 0.06

Unstable‘angina 2073 (15.2) 1334 (10.6) 1.51 (1.40-1.62) <0.001 | 1.40 (1.29-1.52)| <0.001

CV hospitalization 3664 (26.9) 2637 (21.0) 1.38 (1.31-1.46) <0.001 | 1.29 (1.21-1.38)| <0.001

Coronary 1547 (11.4) 1258 (10.0) 1.15 (1.06-1.24] 0.001 | 1.23(1.13-1.34)] <0.001

Revascularizatioh
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*Adjusted for age, sex, current smoker, history of diabdxedy mass index20, ischemic Even{<l1 year, ischemic Event>Year)
polyvascular disease (CAD+ cerebrovascular disease/peripheral arterial dseagestive Heart Failuregrial fibrillation/flutter,
aspirin (at baselinejtatins(at baseline)and region.

TEvent rates arerede rates at3months. Logisticegression models were us&hta presented are Odds ratio (95% Cl).

Cl, confidenee interval; CV, cardiovascular; HR, hazard ratio; MI, myocardélction
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Table 3: Cox-proportional hazard model for predictors of cardiovascular death, myocardial

infarction, or stroke.

Variable Adjusted HR (95% CI) Chi P value
square

Age, per lyear increase 1.035 (1.031-1.039) 284.3 <0.001
Congestive heart failure; yes vs. no 1.75 (1.62-1.89) 191, <0.001
Poly vascular disease vs. single vascular disease 1.52 (1.41-1.64) 118.5 <0.001
History of diabetes, yes vs. no 1.44 (1.34-1.56) 100, <0.001
Ischemic event<=1"year.vs. no ischemic event 1.67 (1.50-1.85) 87.7 <0.001
Ischemic event>1 year vs. no ischemic event 1.48 (1.36-1.61) 85.6 <0.001
Statins, yes vs. no 0.74 (0.68-0.80) 57.0 <0.001
Japan vs. other regions 0.61 (0.53-0.72) 39.6 <0.001
Current smoker vs=former or never 1.37 (1.24-1.52) 35. <0.001
EasterrEurope and.Middle East vs. other regions 1.27 (1.16-1.40 23. <0.001
Atrial fibrillation/flutter, yes vs. no 1.24 (1.13-1.36) 194 <0.001
Sex, male vs. female 1.12 (1.03-1.21) 7.7 0.005
Body mass index<20, yes vs. no 1.28 (1.06-1.54) 6.9 0.009
Aspirin, yes vs. ne 0.93(0.86-1.01) 3.0 0.08
History of Stable Angina vs. No History of Stable Angina 1.06 (0.99-1.14) 2. 0.11
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Table 4: Total events during 4 years by angina stattshaseline.

Total endpoint Angina No angina Unadjusted R | P value| Adjusted RR P value
(n=13,619) (n=12,540) (95% ClI) (95% CI)
Total eventsn Total eventsn
CV death MI, or groke 2176 1649 1.21(1.121.29) | <0.001 | 1.08 (1.011.16) 0.03
CV hospitalization 7488 5065 1.36 (1.28-1.44) <0.001 | 1.27 (1.20-1.35)] <0.001
Coronary 1814 1499 1.11 (1.03-1.20) 0.006 | 1.19(1.10-1.29)] <0.001
Revascularization

Cl, confidence intervalCV, cardiovasular; MI, myocardial infarctionkRR, rate ratio

*Adjusted for age,ssex, current smoker, history of diabdisdy mass index20, schemic Even{<1 year, ischemic Event>Year)

polyvascular disease (CAD+ cerebrovascular disease/peripheral arterial diswagestice Heart Failuretrial fibrillation/flutter, aspirin

(at baseline), statingt baseline), and region.
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Table 5: Sensitivity analysisClinical endpoints by angina status at baseline of patients with previous Mtyle$PCl or CABG.

Endpoint Angina No angina Unadjusted HR| P value | Adjusted HR P value
(n=9,415) (n=11,929) (95% CI) (95% CI)
4-Y KM rate- n (%) | 4-Y KM rate- n (%)

CV deathMI or groke 1338 (16.6) 1401 (14.4) 1.21 (1.12-1.30] <0.001 | 1.08 (1.00-1.17)] 0.07
CV death 691 (8.7) 736 (7.5) 1.18 (1.06-1.30] 0.002 | 1.00 (0.90-1.12) 0.94
MI 427 (5.4) 415 (4.3) 1.30 (1.13-1.49] <0.001 | 1.20 (1.04-1.38)] 0.01
Stroke 366 (4.7) 379 (4.0) 1.22 (1.05-1.41] 0.007 | 1.11(0.96-1.30)] 0.17

Any cause death 1048 (13.1) 1199 (12.1) 1.09 (1.01-1.19] 0.04 | 0.97 (0.89-1.06)] 0.48

CV death,.or Ml 1056 (13.2) 1100 (11.1) 1.21 (1.11-1.32] <0.001 | 1.06 (0.97-1.16)] 0.19

Heartfailure 1063 (11.3) 953 (8.0) 1.47 (1.34-1.61) <0.001 | 1.18 (1.06-1.31)| 0.002

CV death, or heart failure 1534 (16.3) 1492 (12.5) 1.36 (1.26-1.47] <0.001 | 1.12 (1.02-1.22)] 0.02

Unstable'angina 1573 (16.7) 1175 (9.9) 1.84 (1.69-1.99] <0.001 | 1.68 (1.54-1.83)| <0.001

CV hospitalization 2704 (28.7) 2432 (20.4) 1.57 (1.48-1.68) <0.001 | 1.48 (1.39-1.59)] <0.001

Coronary 1258 (13.4) 1198 (10.0) 1.38 (1.27-1.50) <0.001 | 1.39 (1.27-1.52)] <0.001

Revascularizatioh
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*Adjusted for age, sex, current smoker, history of diabetes, body mass indesch2dnic Event<1 year, ischemic Event>1 year),
polyvascular disease (CAD+ cerebrovascular disease/peripheral arterial disease), congestive Heart Failbrélagimialiutter,
aspirin (at baseline), statins (at baseline), and region.

TEvent rates arerede rates at3monthsLogistic regression models were usBdta presented are Odds ratio (95% Cl).
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Figure Legends:

Figure 1: Kaplan Meier rates dhe primary composite endpoint of CV death, MI, or stroke by
presence of angina at baseline in the overall period (a), and landmark analygjstaufirst 6
months (b).and during 6 months-4 years (c). .

The KaplarMeier curves demonstrate a higher rate of the composite primary endpoint of CV

death, MI;"or'stroke in patients with angina, as compared to patients wittypod a

Figure 2: Rates and adjusted hazaatios (95% CI) of the priary composite endpoirdf CV
death, Ml,.orstroke, in patients with and without angina at baseline by subgroups.
Adjustmentivariablesige, sex, current smoker, history of diabetes, Iboglys index20,

ischemic Evenfkl year, ischemic Event>Year) polyvascular disease (CAD+ cerebrovascular
disease/peripheral arterial disease), congestive Heart Fathiméfibrillation/flutter, aspirin (at
baseline)statins(at baseline), and region.

No signifieantinteraction in the association between angina and the primary endpoint was
observed in subgroups by age, sex, time from ischemic event, current smoking, heartdiail
prior PCI/€CABG. However, a significant interaction was observed by polyvascséasdi status
and a marginal interaction was observed by diabetes status.

Figure 3: Kaplan Meier rates anghadjustedhazard ratios (95% CI) of the primary composite
endpoint o€V death, MI, or stroke in patients with and without angina, stratified leytsati

risk according to the REACH riskcae for recurrent CV evenid7]. Data were available for
24,315 patients.

Stratifying.the patients to quartiles according to the REACH risk score for recurrent CV events,
patients in higher quartiles had higher rates of the primary endpoint of CV déatn,dtfoke.
Angina wassassociated with the primary endpoint in lougkrpatients, whereas, it was not

associated'with the primary endpoint in patients at higkkifor recurrent CV events
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