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Background—The major determinants and prognostic importance of self-reported health in patients with stable coronary heart
disease are uncertain.

Methods and Results—The STABILITY (Stabilization of Atherosclerotic Plaque by Initiation of Darapladib Therapy) trial
randomized 15 828 patients with stable coronary heart disease to treatment with darapladib or placebo. At baseline, 98% of
participants completed a questionnaire that included the question, “Overall, how do you feel your general health is now?”
Possible responses were excellent, very good, good, average, and poor. Adjudicated major adverse cardiac events, which
included cardiovascular death, myocardial infarction, and stroke, were evaluated by Cox regression during 3.7 years of follow-up
for participants who reported excellent or very good health (n=2304), good health (n=6863), and average or poor health
(n=6361), before and after adjusting for 38 covariates. Self-reported health was most strongly associated with geographic
region, depressive symptoms, and low physical activity (P<0.0001 for all). Poor/average compared with very good/excellent
self-reported health was independently associated with major adverse cardiac events (hazard ratio [HR]: 2.30 [95% confidence
interval (Cl), 1.92-2.76]; adjusted HR: 1.83 [95% Cl, 1.51-2.22]), cardiovascular mortality (HR: 4.36 [95% CI, 3.09—6.16];
adjusted HR: 2.15 [95% CI, 1.45-3.19]), and myocardial infarction (HR: 1.87 [95% Cl, 1.46—2.39]; adjusted HR: 1.68 [95% Cl,
1.25-2.27]; P<0.0002 for all).

Conclusions—Self-reported health is strongly associated with geographical region, mood, and physical activity. In a global
coronary heart disease population, self-reported health was independently associated with major cardiovascular events and
mortality beyond what is measurable by established risk indicators.

Clinical Trial Registration—URL: http://www.ClinicalTrials.gov. Unique identifier: NCT00799903. (/ Am Heart Assoc. 2017;6:
€006096. DOI: 10.1161/JAHA.117.006096.)
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Clinical Perspective

What Is New?

In patients with stable coronary heart disease, geographic
region, mood, and lifestyle risk factors are strong determi-
nants of self-reported health.

Self-reported general health is a strong independent
predictor of cardiovascular mortality, noncardiovascular
mortality, and myocardial infarction.

What Are the Clinical Implications?

General health should be considered in addition to
traditional risk factors when estimating the risk of adverse
cardiovascular events.

It is possible that interventions that improve general health,
either at the individual or general population level, will also
lower cardiovascular risk.

.

An important goal of management of patients with stable
coronary heart disease (CHD) is to improve physical,
mental, and/or social well-being. Consequently, it is relevant
to consider the overall general health of the patient when
deciding on a management strategy. Better understanding of
the determinants of general health and of how general health
may influence the risk of adverse clinical outcomes has the
potential to improve clinical decisions.

General health is usually considered to be a patient-centered
measure.' It can be assessed by asking patients about their
physical, mental, and social functioning and other aspects of
quality of life using questionnaires such as the Short Form—362
and the EQ-5D.% The simplest assessment of health can be
obtained by asking a single question: “How is your overall
health?” In large epidemiological studies, the response to this
simple question predicted both total and cardiovascular
mortality.*® Few studies, however, have evaluated the clinical
importance of this simple indicator of overall health in CHD
patients.””? In addition, the primary determinants of self-
reported health in patients with stable CHD are uncertain.

The aims of this study were to describe the most important
factors associated with self-reported health and to evaluate
its independent association with outcomes in patients with
stable CHD who participated in the global STABILITY (Stabi-
lization of Atherosclerotic Plague by Initiation of Darapladib
Therapy) trial.'®""

Methods

Study Population

The STABILITY trial (ClinicalTrials.gov identifier NCT007-
99903) was a global outcomes trial designed to determine

whether darapladib, a specific inhibitor of lipoprotein-
associated phospholipase A,, would reduce the risk of
cardiovascular death, myocardial infarction, and stroke in
patients with chronic CHD.' In total, 15 828 participants
from 39 countries were randomized. All patients had chronic
stable CHD, defined as prior myocardial infarction, prior
coronary revascularization, or multivessel CHD confirmed by
coronary angiography. In addition, patients had to meet at
least one of the following cardiovascular risk criteria: age
>60 years; diabetes mellitus requiring pharmacotherapy;
high-density lipoprotein cholesterol <1.03 mmol/L; current
or previous smoker, defined as >5 cigarettes per day on
average; significant renal dysfunction (estimated glomerular
filtration rate >30 and <60 mL/min per 1.73 m? or urine
albumin:creatinine ratio =30 mg albumin/g creatinine); or
polyvascular disease (CHD and cerebrovascular disease or
CHD and peripheral arterial disease). Darapladib did not
influence the risk of major adverse cardiac events
(MACE)."®"" More detailed descriptions of the study design
and population were published previously.'®'? All patients
provided written informed consent, and the relevant ethics
committees in each participating country approved the study,
in accordance with the Helsinki Declaration.

Baseline Clinical Assessment and Questionnaire

At baseline, 15 528 participants (98%) completed a lifestyle
questionnaire. This included the following question: “Overall,
how do you feel your general health is now?” Possible
responses were excellent, very good, good, average, and poor.
Because only a small proportion of participants responded
with excellent and poor, results are presented for 3 groups (1)
excellent or very good, (2) good, and (3) average or poor.

In addition to the cardiovascular risk criteria needed for
study inclusion, the following information was recorded at
baseline: age, sex, diagnosis of hypertension, history of
congestive heart failure, prior myocardial infarction, prior
percutaneous coronary intervention or coronary artery bypass
grafting, and New York Heart Association functional class.
Body mass index was calculated in kg/m? Geographic
regions of enrollment were North America, South America
including Mexico, Western Europe including Australia and New
Zealand, Eastern Europe and Asia including South Africa.
These country groupings were chosen primarily by geographic
location but also considered the similarity of race, culture, and
gross domestic product of countries.

On the lifestyle questionnaire, patients indicated whether
they lived alone and the number of years of education
completed, classified as <8 years, 8 to 12 years, trade school,
or college or university. Financial stress and home- and work-
related stress were graded as never or rarely, sometimes,
often, or always. Depressive symptoms were assessed from
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the questions “How is your current mood?” (denoted as
“depressed mood”) and “Have you lost interest in activities or
hobbies that normally give you pleasure?” (denoted as “loss of
interest”), with possible responses of never or rarely, some-
times, often, or always.'® Physical activity was assessed from
the total hours of moderate-intensity (4 metabolic equiva-
lents) and vigorous-intensity (8 metabolic equivalents) phys-
ical activity during an average week.'*'®> A healthy diet was
classified using a Mediterranean diet score based on
responses to a simple food-frequency questionnaire.'® The
number of remaining teeth was recorded. Tooth loss was
classified as <25 teeth.!”

Hemoglobin, white blood cell count, creatinine, low-density
lipoprotein cholesterol, high-density lipoprotein cholesterol,
trigylcerides, and C-reactive protein were measured at a
Quest Diagnostics Clinical Laboratory. In addition, blood
samples were obtained from 14 577 patients at baseline and
stored until biochemical analysis. Lipoprotein-associated
phospholipase A, was measured at diaDexus Inc. High-
sensitivity troponin T, NT-proBNP (N-terminal pro-B-type
natriuretic peptide), cystatin C, interleukin 6, and growth
differentiation factor 15 were measured by an electrochemi-
luminescence immunoassay using a Cobas e 601 analyzer
(Roche Diagnostics) at the Uppsala Clinical Research Center
Laboratory in Uppsala, Sweden.

Clinical Outcomes

The primary end point of MACE was the composite of
cardiovascular death, myocardial infarction, or stroke. Second-
ary end points were total mortality, cardiovascular mortality,
noncardiovascular mortality, myocardial infarction, stroke,
major coronary events, and hospital admission for heart failure.
Clinical outcomes were adjudicated by a committee. The event
definitions and main results of the study were presented
elsewhere.'®'" The median follow-up time was 3.7 years
(interquartile range: 3.5-3.8 years). Vital status was complete
for 99.3% of patients and 99.6% of total possible follow-up time.

Statistical Analysis

The baseline characteristics were summarized, with categor-
ical variables presented as count and proportion and contin-
uous variables presented as mean and standard deviation. To
investigate differences across the 3 groups of patients, the
categorical variables were compared with the y” test.
Continuous variables were compared with Mann—-Whitney
nonparametric tests.

To investigate the associations between different covari-
ates and self-reported health, multivariable ordinal logistic
regressions were used due to the ordinal nature of the
dependent variable (excellent or very good, good, average or

poor). The results of the regression analyses are presented as
adjusted odds ratios (ORs) and 95% confidence intervals. The
ORs describe the associations of different covariates with
decreasing levels of self-reported health. Standardized ORs
are presented for all continuous variables. All biomarkers
were based on a 1-SD increase, ORs for body mass index and
Mediterranean diet score were based on a 1-U increase, and
ORs for physical activity (metabolic equivalent in hours per
week) is based on a 50% increase. To evaluate the relative
strength of association of different covariates with self-
reported health, xz—df was plotted.'® This statistic allows
comparison of predictors with different parameters, with a
higher number indicating a stronger association.

Associations between self-reported health and the study
outcomes were assessed using Cox proportional hazards
regression models and expressed with hazard ratio and 95%
confidence interval. The underlying proportional hazards
assumptions of the Cox proportional hazards models were
verified by Schoenfeld residual tests. Using a multivariate
model, we adjusted for demographic variables (age at
randomization, sex, geographic region), psychosocial mea-
sures (depressed mood, loss of interest in hobbies, financial
stress, stress at work or home, years of education), lifestyle
risk factors (body mass index, smoking status, physical
activity,'®> Mediterranean diet score,'® attendance at cardiac
rehabilitation), disease markers at baseline (diagnosis of
hypertension, congestive heart failure, significant renal dys-
function, prior myocardial infarction, prior coronary revascu-
larization [percutaneous coronary intervention or coronary
artery bypass grafting]), prior multivessel chronic heart
disease, diabetes mellitus, polyvascular disease, tooth loss,
New York Heart Association functional class), and biomarkers
(low-density lipoprotein cholesterol, high-density lipoprotein
cholesterol, hemoglobin, high-sensitivity troponin T, inter-
leukin 6, growth differentiation factor 15, triglycerides,
estimated glomerular filtration rate [using the Chronic Kidney
Disease Epidemiology Collaboration formula], creatinine,
white blood cell count, high-sensitivity C-reactive protein,
NT-proBNP, cystatin C, and lipoprotein-associated phospholi-
pase A, activity). The covariates included in the model were
prespecified based on previous analyses from the STABILITY
trial.'®"7:19:29 Kaplan—Meier curves were constructed for
MACE by self-reported health groups.

All analyses were performed using SAS software version
9.4 (SAS Institute). For all statistical analyses, a 2-sided
P<0.05 was considered statistically significant.

Results

The baseline characteristics of the study population are
presented for participants reporting excellent or very good,
good, and average or poor self-reported health in Table 1. A
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Table 1. Demographic and Baseline Characteristics by Self-Reported General Health Levels

Excellent or Odds Ratio for one

Very Good Good Average or Total category decrease in

(n=2304) (n=6863) Poor (n=6361) (N=15 528) health OR (95% Cl) P Value

Demographics
Age, y
Mean (SD) | 65.2 (8.9) 64.7 (9.3) | 637 (9.5) | 64.4 (9.3) | 0.8 (0.85-0.91) | <0.0001%
Sex
Female | 294 (12.8) 1228 (17.9) | 1378 (21.7) | 2900 (18.7) | 1.44 (134156 | <0.0001
Race
Black 40 (1.7) 157 (2.3) 164 (2.6) 361 (2.3) 1.40 (1.15-1.71) <0.0001
Central, South, or Southeast Asian 104 (4.5) 531 (7.7) 528 (8.3) 1163 (7.5) 1.45 (1.30-1.63)
East Asian or Japanese 150 (6.5) 421 (6.1) 951 (15.0) 1522 (9.8) 2.59 (2.33-2.89)
Other 53 (2.3) 168 (2.4) 112 (1.8) 333 (2.1) 0.89 (0.72-1.09)
White 1957 (84.9) 5586 (81.4) 4606 (72.4) 12 149 (78.2) Reference group
Geographic region
Asia/Pacific 234 (10.2) 890 (13.0) 1429 (22.5) 2553 (16.4) 3.37 (3.05-3.71) <0.0001
Eastern Europe 177 (1.7) 1436 (20.9) 1849 (29.1) 3462 (22.3) 3.30 (3.02-3.61)
South America 217 (9.4) 662 (9.6) 440 (6.9) 1319 (8.5) 1.40 (1.25-1.58)
Western Europe 737 (32.0) 2071 (30.2) 1546 (24.3) 4354 (28.0) 1.48 (1.36-1.60)
North America 939 (40.8) 1804 (26.3) 1097 (17.2) 3840 (24.7) Reference group
Psychosocial measures
Depressed mood
Often/always 100 (4.4) 524 (7.9) 1148 (18.7) 1772 (11.7) 4.25 (3.82-4.74) <0.0001
Sometimes 820 (36.1) 3000 (45.0) 3023 (49.2) 6843 (45.4) 1.84 (1.73-1.97)
Never/rarely 1354 (59.5) 3142 (47.1) 1976 (32.1) 6472 (42.9) Reference group
Loss of interest
Often/always 84 (3.7) 508 (7.6) 1107 (18.1) 1699 (11.3) 4.09 (3.67-4.55) <0.0001
Sometimes 472 (20.8) 1979 (29.7) 2236 (36.6) 4687 (31.2) 2.00 (1.87-2.15)
Never/rarely 1715 (75.5) 4174 (62.7) 2768 (45.3) 8657 (57.5) Reference group
Financial stress
Often/always 205 (9.1) 895 (13.4) 1386 (22.6) 2486 (16.5) 2.44 (2.23-2.67) <0.0001
Sometimes 633 (28.0) 2165 (32.5) 2114 (34.5) 4912 (32.6) 1.47 (1.38-1.57)
Never/rarely 1424 (63.0) 3603 (54.1) 2630 (42.9) 7657 (50.9) Reference group
Lives alone
Yes 302 (13.2) 897 (13.1) 862 (13.6) 2061 (13.3) 1.03 (0.95-1.13) 0.4556
No 1991 (86.8) 5941 (86.9) 5480 (86.4) 13 412 (86.7) Reference group
Stress at work or at home
Often/always 312 (13.9) 1156 (17.3) 1513 (24.6) 2981 (19.8) 1.96 (1.80-2.14) <0.0001
Sometimes 1027 (45.4) 3126 (46.8) 2898 (47.2) 7051 (46.7) 1.33 (1.24-1.43)
Never/rarely 925 (40.9) 2400 (35.9) 1732 (28.2) 5057 (33.5) Reference group
Years of education
912y 710 (30.9) 2125 (31.1) 1897 (30.0) 4732 (30.6) 0.75 (0.69-0.82) <0.0001
College/university 858 (37.3) 1923 (28.2) 1572 (24.9) 4353 (28.2) 0.60 (0.55-0.66)
Trade school 347 (15.1) 1262 (18.5) 1205 (19.1) 2814 (18.2) 0.87 (0.79-0.95)
<8y 384 (16.7) 1513 (22.2) 1651 (26.1) 3548 (23.0) Reference group
Continued
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Excellent or Odds Ratio for one
Very Good Good Average or Total category decrease in
(=2304) (n=6863) Poor (n=6361) (N=15 528) health OR (95% Cl) P Value
Lifestyle risk factors
Body mass index, kg/m?
Mean (SD) 28.5 (4.4) 28.9 (4.8) 29.2 (5.4) 28.9 (5.0) 1.09 (1.01-1.02) <0.0001¢
Smoking status
Current smoker 269 (11.7) 1172 (17.1) 1362 (21.4) 2803 (18.1) 1.44 (1.32-1.58) <0.0001
Former smoker 1298 (56.3) 3589 (52.3) 3060 (48.1) 7947 (51.2) 0.92 (0.86-0.99)
Never smoked 737 (32.0) 2102 (30.6) 1939 (30.5) 4778 (30.8) Reference group
Mediterranean diet score
Mean (SD) | 128 3.1) 12.0 3.0) | 1173.) | 120 31) | 093092094 | <0.0001t
Physical activity (MET h/wk)
Mean (SD) | 607 (50.6) 55.2 (49.7) | 46.8 (45.6) | 526 (48.5) | 0.90 (0.89-0.92) | <0.0001"
Attended cardiac rehabilitation
Yes | 966 (42.0) 2409 (35.3) | 2037 (323 | 5412 (35.1) | 0.781(0.734-0.831) | <0.0001
Disease markers
Diagnosis of hypertension
Yes | 1512 (65.6) 4841 (70.5) | 4759 (74.8) | 1112718 | 134(1.25-1.43) | <0.0001
Congestive heart failure at baseline
Yes | 223(9.7) 1255 (18.3) | 1857 (29.2) | 3335 (21.5) | 224 (208-241) | <0.0001
Significant renal dysfunction
Yes | 581 (25.2%) 2011 (203%) | 2004 (32.9%) | 4686 (30.2%) | 1.27(1.19-135) | <0.0001
Prior myocardial infarction
Yes | 1288 (55.9) 4069 (59.3) | 3784 (50.5) | 9141 (58.9) | 107 (1.01-114) | 00226
Prior coronary revasculation (PCl or CABG)
Yes | 1852 (80.4) 5222 (76.1) | 4574 (71.9) | 11648 (750) | 0.74 (0.70-0.80) | <0.0001
Prior multivessel chronic heart disease
Yes | 266 (11.5) 988 (14.4) | 1084 (17.0) | 2338 (15.1) | 132 (1.22-1.44) | <0.0001
Diabetes mellitus
Yes | 677 (20.4) 2537 (37.0) | 2801 (44.0) | 6015 (38.7) | 150(1.41-160) | <0.0001
Polyvascular disease
Yes | 235 (10.2) 999 (14.6) | 1101 (17.3) | 2335 (15.0) | 140(130-153) | <0.0001
Tooth loss
<25 teeth 1593 (69.4) 5294 (77.9) 5193 (82.6) 12 080 (78.5) 1,61 (1.50-1.73) <0.0001
26-32 (all 701 (30.6) 1505 (22.1) 1093 (17.4) 3299 (21.5) Reference group
NYHA functional class
Class II, Il, or IV | 120 (5.2) 856 (12.5) | 1467 (23.1) | 2443 (15.7) | 263 (242-287) | <0.0001
Medications at randomization
Aspirin
Yes | 2181 (94.7) 6385 (93.0) | 5779 (90.9) | 14345(924) | 0687 (0.613-0.770) | <0.0001
ACE! or ARB
Yes | 1632 (70.8) 5291 (77.1) | 5036 (79.2) | 11950 (77.0) | 1301 (1.212-1.396) | <0.0001
Statin
Yes | 2243 (97.4) 6689 (97.5) | 6174 (97.1) | 15106 (97.3 | 0.892 (0.743-1.071) | 02213

Continued
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Excellent or Odds Ratio for one

Very Good Good Average or Total category decrease in

(=2304) (n=6863) Poor (1=6361) (N=15 528) health OR (95% Cl) P Value
Beta blocker
Yes | 1728(75.0) | 5413 (789) | 5117 (80.4) | 12258 (789) | 1.206 (1.122-1.207) | <0.0001
P2Y, inhibitor
Yes | 71831.2) | 2214 (32.3) | 2319 (36.5) | 5251 (33.8) | 1203 (1.129-1281) | <0.0001

Biomarkers

LDL-C, mmol/L
Mean (SD) | 21(08) | 22(08) | 2309 | 2209 | 118(1.14-121) | <0.0001
HDL-C, mmol/L
Mean (SD) | 13(03) | 1203) | 1203) | 1203) | 0.88(0.86-091) | <0.0001
Hemoglobin, g/L
Mean (SD) | 1445(123) | 1427 (138) | 141.8 (14.7) | 14256 (14.0) | 0.89 (0.87-0.92) | <0.0001'
High-sensitivity troponin T, ng/L
Mean (SD) | 10.8 2.3) | 1.9 (12.2) | 137 (23.2) | 124 (17.2) | 1.19 (1.14-1.25) | <0.0001!
Interleukin 6, ng/L
Mean (SD) | 24 (20) | 28 (29) | 3132 | 2829 | 118(1.14-122) | <0.0001
GDF-15, ng/L
Mean (SD) | 14152 (974.0) | 15320 (1081.4) | 1660.5 (13026) | 1569.2 (1164.0) | 117 (1.13-1.21) | <0.0001!
Triglycerides, mmol/L
Mean (SD) | 16 (1.0) | 1.8(1.2) | 19(1.5) | 18(13) | 1.17 (113-1.21) | <0.0001'
¢GFR (CKD-EP)), mL/min/1.73 m?
Mean (SD) | 7390163 | 733(17.1) | 738 (18.2) | 736 (17.9) | 1.01 (0.98-1.04) | 0.4384!
Creatinine
Mean (SD) | 935(19.4) | 94.1(24.) | 937 (237) | 939 (233) | 100097103 | osiesl
White blood cell count (1x10%/L)
Mean (SD) | 6.4(1.7) | 6.8(1.9) | 70019 | 68(19) | 119(1.156-1232) | <0.0001
hs-CRP, mg/L
Mean (SD) | 2.4656) | 28(5.9) | 34(72) | 3066) | 112(1.08-116) | <0.0001!
NT-proBNP, ng/L
Mean (SD) | 2676 (490.9) | 3454 (636.3) | 431.9(989.6) | 368.2(783.1) | 1.21 (1.16-1.26) | <0.0001!
Cystatin C, ng/L
Mean (SD) | 1.0 (0.3) | 1.0 03) | 1103 | 1103 | 113 (1.10-1.17) | <0.0001!
Lp-PLA, activity, pmol/min/L
Mean (SD) | 1736 (444) | 1754 (479 | 1765(50.0) | 1756 (47.9) | 1.04(1.01-1.07) | 00177

Values are mean (SD) and n (%) for categorical variables. Percentages refer to the percentage of patients in each level of self-reported health and of all patients who have the given
characteristic. ACEl indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CABG, coronary artery bypass grafting; Cl, confidence interval; CKD-EPI, Chronic
Kidney Disease Epidemiology Collaboration; eGFR, estimated glomerular filtration rate; GDF-15, growth differentiation factor-15; HDL-C, high-density lipoprotein cholesterol; hs-CRP, high-
sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol; LpPLA,, lipoprotein-associated phospholipase A,; MET, metabolic equivalent; NT-proBNP, N-terminal pro-B-type
natriuretic peptide; NYHA, New York Heart Association; OR, odds ratio; PCI, percutaneous coronary intervention.

OR for 1-category decrease in self-reported health category: *OR based on 1-U increase, YOR based on 10-U increase, IoR based on 1-SD increase, TOR based on 50% increase.

broad range of demographic, geographic, psychosocial, life-
style-related, and conventional cardiovascular risk factors,
disease markers, and biomarkers were associated with
self-reported health. Thirty-two of these 38 covariates were

associated with self-reported health in univariate analysis,
with P<0.0001.

Patients who self-reported poorer health were slightly
more likely to be on an angiotensin-converting enzyme
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inhibitor or angiotensin Il receptor antagonist, a beta-blocker,
or a P2Y,, antagonist compared with those with better self-
reported health (Table 1). Aspirin use was slightly less in
patients reporting poorer general health. Statin use was
similar by self-reported health. There was no difference in self-
reported health at baseline according to allocation to
darapladib or placebo, as expected by randomization.

Variables independently associated with self-reported
health in a multivariable adjusted model are displayed in
Table 2. The statistical strength of associations between
different variables and self-reported health is compared in
Figure 1. The strongest independent associations were with
geographic region, depressed mood, and low physical activity.
The geographic region with the best self-reported health was
North America, followed by South America, Western Europe,
Eastern Europe, and Asia (Table 1). After adjusting for other
covariates associated with self-reported health, persons from
South America and North America had the best self-reported
health, participants from Western Europe reported slightly
worse general health, and those from Eastern Europe and Asia
were much more likely to report poorer health (Table 2). A
less healthy diet, obesity, smoking, diabetes mellitus, hyper-
tension, exertional dyspnea, cardiovascular disease markers,
and tooth loss were each associated with poorer self-reported
health. Blood markers independently associated with poorer
self-reported health were high-sensitivity cardiac troponin T,
growth differentiation factor 15, interleukin 6, low-density
lipoprotein cholesterol, and low hemoglobin. Age and sex
were not associated with self-reported health in the fully
adjusted model. Attendance at cardiac rehabilitation was not
associated with self-reported health after adjusting for
covariates (Table 2).

There was a stepwise increase in the risk of MACE with
worsening self-reported health (Figure 2). The hazard ratios
for adverse outcomes by self-reported health before and after
adjustment for covariables are displayed in Figure 3A and 3B,
respectively. Poorer self-reported health was associated with
increased cardiovascular and total mortality, myocardial
infarction, stroke, and hospital admission for heart failure
(Figure 3A). After adjustment for all covariates, these asso-
ciations were maintained for all outcomes except heart failure
hospitalization and stroke (Figure 3B).

Discussion

In this study, which evaluated a global population of patients
with stable CHD on optimal secondary prevention treatment,
average or poor self-reported health was independently
associated with a 2- to 3-fold increased risk of cardiovascular
mortality and myocardial infarction compared with patients
reporting very good or excellent health. These observations
indicate that self-reported health is an important incremental

risk indicator of myocardial infarction and cardiovascular
mortality in patients with stable CHD, despite optimal
secondary prevention treatment. The association with a large
number of prognostically important variables is consistent
with the conclusion that self-reported health is a global health
measure that both reflects the cumulative effects of a broad
range of known risk indicators and indicates the importance
of additional risk indicators not measurable by conventional
methods.

A number of large studies have evaluated associations
between self-reported health and mortality in general popu-
lations.*®?" In the UK Biobank cohort, which included nearly
500 000 volunteers and evaluated multiple clinical, biomar-
ker, and genetic risk factors, self-reported health was the
strongest single predictor of all-cause mortality in men and
the third strongest mortality predictor in women after a
cancer diagnosis and illness or injury.* Meta-analyses of
smaller studies have also been consistent in reporting
associations between poorer self-reported health and cardio-
vascular and all-cause mortality.>?? In a large Swedish
general population cohort, poorer self-reported health was
associated with a higher prevalance of multiple cardiovascular
risk factors, and with an increased risk of myocardial
infarction during follow-up over ~13 years.?"

A systematic review of studies reporting the relationship
between self-reported health and fatal and nonfatal cardio-
vascular outcomes?? identified 3 studies®?* including
10 648 patients with known cardiovascular or ischemic heart
disease. In this meta-analysis, patients with poor health
compared with good or excellent health had a ~2.4 times
higher risk of cardiovascular death, consistent with the
current study. However these studies have limitations,
including poor measurement of baseline risk factors and
cardiovascular disease status, lack of detail on study meth-
ods, and poor ascertainment of disease status or severity.

Most previous studies reporting self-reported health have
been undertaken in a single country. In the current study,
which included patients from 39 countries and multiple
regions of the world, self-reported health was strongly
associated with geographic region and country of residence.
These observations suggest that cultural or regional norms
need to be considered when interpreting self-reported health.
In addition, the large geographic differences in self-reported
health changed after adjustment for covariates, suggesting
that geographic differences in self-reported health reflect both
differences in the burden of disease or symptoms and
different perceptions of their impact on health. Socioeco-
nomic?* and international gradients?® in adverse outcomes for
patients with CHD persist despite adjustment for conventional
cardiovascular risk factors and are well described. It is
possible these could be explained in part by differences in
general health.
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Table 2. Covariates Independently Associated With Self-Reported Health in a Model Adjusting for All Other Covariates

Variables Contrast OR (95% Cl) Overall P Value
Demographics
Age at randomization, y 1.080 (1.006-1.159)" 0.0330
Sex Female vs male 1.175 (0.989-1.395) 0.0664
Geographic region Asia/Pacific vs North America 4.795 (4.142-5.549) <0.0001
Eastern Europe vs North America 3.015 (2.651-3.427)
South America vs North America 0.866 (0.732-1.025)
Western Europe vs North America 1.647 (1.477-1.837)
Psychosocial measures
Depressed mood Often/always vs never/rarely 2.214 (1.897-2.583) <0.0001
Sometimes vs never/rarely 1.408 (1.292-1.535)
Lost interest in hobbies Often/always vs never/rarely 2.625 (2.270-3.036) <0.0001
Sometimes vs never/rarely 1.502 (1.378-1.638)
Financial stress Often/always vs never/rarely 1.455 (1.287-1.645) <0.0001
Sometimes vs never/rarely 1.150 (1.054-1.255)
Lives alone Yes vs no 1.009 (0.905-1.126) 0.8676
Stress at work or at home Often/always vs never/rarely 1.222 (1.081-1.382) 0.0024
Sometimes vs never/rarely 1.136 (1.040-1.242)
Years of education 9-12vs <8y 0.873 (0.783-0.974) <0.0001
Trade school vs <8 y 0.968 (0.856-1.094)
College/university vs <8 y 0.785 (0.700-0.881)
Lifestyle risk factors
Body mass index, kg/m? 1.028 (1.019-1.037)* <0.0001
Smoking status Current smoker vs never/former smoker 1.285 (1.153-1.432) <0.0001
Mediterranean diet score 0.959 (0.947-0.972)* <0.0001
Physical activity, MET h/wk 0.916 (0.901-0.931)* <0.0001
Cardiac rehabilitation Yes vs no 0.962 (0.888-1.043) 0.3514
Disease markers
Diagnosis of hypertension Yes vs no 1.285 (1.181-1.399) <0.0001
Congestive heart failure at baseline Yes vs no 1.141 (1.001-1.301) 0.0481
Significant renal dysfunction Yes vs no 1.061 (0.965-1.165) 0.2194
Prior myocardial infarction Yes vs no 0.895 (0.825-0.971) 0.0076
Prior coronary revascularization (PCl or CABG) Yes vs no 0.876 (0.797-0.962) 0.0055
Prior multivessel chronic heart disease Yes vs no 1.228 (1.098-1.372) 0.0003
Diabetes mellitus Yes vs no 1.229 (1.128-1.338) <0.0001
Polyvascular disease Yes vs no 1.272 (1.144-1.415) <0.0001
Tooth loss <25 vs 26-32 (all) teeth 1.387 (1.262-1.524) <0.0001
NYHA functional class Class ILIIl, or IV vs no class/class | 1.554 (1.337-1.806) <0.0001
Biomarkers
LDL-C, mmol/L 1.092 (1.040-1.146)* 0.0004
HDL-C, mmol/L 0.939 (0.898-0.982)* 0.0062
Hemoglobin, g/L 0.951 (0.909-0.995)* 0.0307
Continued
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Table 2. Continued

Variables Contrast OR (95% Cl) Overall P Value
High-sensitivity troponin T, ng/L 1.081 (1.026-1.140)* 0.0036
Interleukin 6, ng/L 1.070 (1.023-1.119)* 0.0033
GDF-15, ng/L 1.070 (1.017-1.124) 0.0083
Triglycerides, mmol/L 1.050 (0.995-1.109) 0.0767
eGFR (CKD-EPI), mL/min/1.73 m? 1.117 (0.971-1.286)* 0.1219
Creatinine 1.131 (0.979-1.307) 0.0949
White blood cell count (1x10%/L) 0.988 (0.949-1.028)* 0.5541
High-sensitivity C-reactive protein, mg/L 1.009 (0.967-1.053) 0.6678
NT-proBNP, ng/L 1.049 (0.995-1.105)* 0.0750
Cystatin C, ng/L 0.943 (0.885-1.006)* 0.0750
Lp-PLA, activity, wmol/min/L 0.965 (0.918-1.013)* 0.1506

CABG indicates coronary artery bypass grafting; Cl, confidence interval; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; eGFR, estimated glomerular filtration rate; GDF-15,
growth differentiation factor-15; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LpPLA,, lipoprotein-associated phospholipase A,; MET, metabolic
equivalent; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association; OR, odds ratio; PCI, percutaneous coronary intervention.

OR for 1-category decrease in self-reported health category: *OR based on 1-U increase, 'OR based on 10-U increase, *OR based on 1-SD increase, YOR based on 50% increase.

Both psychosocial and conventional cardiovascular risk
factors have been associated with self-reported health in
previous studies.”?"?? |n these studies, however, information
on multiple covariates was more limited, and a detailed
analysis of the relative importance of different factors was not
undertaken. In the current study, depressive symptoms were
strongly associated with self-reported health, consistent with
an effect of mood on the perception of health and the impact
of poorer health on mood. Stress from various causes and
fewer years of education were also associated with poorer
self-reported health. Other indicators of socioeconomic status
were not assessed in this study. Lifestyle risk factors,
including current smoking, physical activity, diet, and body
weight, were relatively strong predictors of self-reported
health.

The presence of clinical markers of cardiovascular disease
or risk, including prior myocardial infarction, stroke, polyvas-
cular disease, diabetes mellitus, and renal dysfunction, was
associated with poorer self-reported health; however, the
strength of these associations, as assessed by the 2
statistic, was generally less than that of psychosocial and
lifestyle measures. Associations between self-reported health
and blood biomarkers, some of which are powerful risk
predictors, were generally weaker than those of clinical
variables. Associations of self-reported health with low-
density lipoprotein cholesterol, hemoglobin, interleukin 6,
growth differentiation factor 15, and troponin T are consistent
with an influence of multiple pathophysiological pathways.

There were modest differences in use of several evidence-
based medications by self-reported health, but the reasons for
these differences cannot be determined reliably in this
observational study. Differences in medication use could be

explained by treatment indication, such as impaired left
ventricular function, which is a stronger indication for beta
blockers and angiotensin-converting enzyme inhibitors or
angiotensin receptor antagonists, or effects of treatment on
general health (eg, if beta blockers caused fatigue). A
common association between medication use and other
factors that influence health, such as socioeconomic condi-
tions, geography, or medical care, is also possible.'?

Study Limitations

The current study has a number of limitations. The degree to
which the observed associations are causal cannot be
established in this observational study. Despite the availability
of a wide array of clinical and biochemical risk indicators and
risk factors, there are still additional unmeasured risk factors,
for example, details on all comorbidities, extent of coronary
lesions, and genetic factors that were not included in the
database. Furthermore, participants selected to participate in
a clinical trial may not be representative of all CHD patients;
however, the large geographically and culturally diverse study
population and the internal consistency of the data suggest
that results are likely to be broadly applicable. Additional
strengths of the current analysis include the standardized
assessment of multiple clinical, psychosocial, and lifestyle
variables and near-complete ascertainment of outcomes.

This study described associations between self-reported
health and a broad range of prognostically important
variables. Our observation that many of these associations
remained statistically significant after multivariable adjust-
ment indicates that self-reported health captures a broad
range of conditions affecting sense of well-being.
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Figure 1. Relative strength of association with self-reported health of each variable included in the full model, as measured by the Wald x>
test minus the predictor degrees of freedom: (y?—df)=y*—predictor df. Higher values on the x-axis indicate a stronger association with self-
reported health. hs indicates high sensitivity; MET, metabolic equivalent; NYHA, New York Heart Association.

Broad geographic regions were prespecified for the
analysis, but chosen groupings are relatively crude indicators
of the importance of cultural, medical, and socioeconomic
differences between and within countries—a limitation that is
likely to diminish estimates of the importance of geographic
factors. Despite this, geographic region was a strong
independent predictor of both self-reported health and MACE.

Study Implications

An assessment of self-reported health can be undertaken
simply as part of almost any consultation. Poor or worsening
self-reported health may occur for many reasons, both cardiac
and noncardiac. This study suggests that poorer general
health, whatever the reason, is associated with a higher risk of

MACE in patients with stable CHD. This raises the possibility
that interventions that improve overall health could reduce
cardiovascular risk.

Disease-specific patient-centered outcome measures,
such as the Quality of Life After Myocardial Infarction
Questionnaire?® or the Seattle Angina Questionnaire,?” may
be more sensitive to the impact of cardiovascular disease
on quality of life than on overall health.' Self-reported
overall health is influenced by many factors. Compared with
disease-specific tools, general health may be less sensitive
to changes in symptoms directly related to, for example,
CHD. Nevertheless, disease-specific measures have some
disadvantages. They generally include more questions, are
less comparable for patients with different medical prob-
lems, are more time consuming to administer, and may not
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Figure 2. Kaplan—Meier plot of major adverse cardiovascular events by self-reported health at baseline.

capture the impact of non—disease-related factors on
general health.

Because self-reported overall health is a powerful risk
marker, considering it could better inform decisions about
treatment or delivery of health care and discussions about
risks to future health. Few studies have evaluated whether
and how response to different treatments relates to self-
reported health. Further research is needed to evaluate the
effectiveness of targeting health care based on assessment of
self-reported general health.

Conclusions

In a global stable CHD population, self-reported health was
strongly associated with geographical region, psychosocial
variables, and lifestyle risk factors. Self-reported health was
independently associated with MACE when adjusting for
baseline characteristics including a wide array of prognostic
biomarkers. These data support the conclusion that self-
perceived health and psychosocial and lifestyle-related factors
contribute to cardiovascular events beyond what is measur-
able by established risk indicators.
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Figure 3. Adverse events by self-reported health at baseline adjusted (A) for treatment allocation only and (B) for all
covariates. Hazard ratios (HRs) and 95% confidence intervals (Cls) are presented for each outcome for patients reporting
good and average or poor health compared with the reference group that reported very good or excellent health. Heart
failure refers to hospitalization for heart failure. CV indicates cardiovsacular; MACE, major adverse cardiac events; Ml,
myocardial infarction.
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Appendix

STABILITY Trial — Organizational

STABILITY Executive Steering Committee members
Co-chairmen:

Harvey D White (Green Lane Cardiovascular Service, Auckland City Hospital, and Auckland University,
Auckland, NZ; member of the VIGOUR Organization)

Lars Wallentin (Department of Medical Sciences and Uppsala Clinical Research Center, Uppsala
University, Uppsala, SE; member of the VIGOUR Organization)

Members:

Andrzej Budaj (Grochowski Hospital, Warsaw, PL)

Christopher P Cannon (TIMI Study Group, Brigham and Women's Hospital, Boston, MA, US)
Robert A Harrington (Stanford University, Stanford, CA, US; member of the VIGOUR Organization)

Ph Gabriel Steg (INSERM-Unité, AP-HP; H6pital Bichat; and Université Paris-Diderot, Paris, FR; Royal
Brompton Hospital, London, UK; member of the VIGOUR Organization)

GlaxoSmithKline Members:
Richard Davies (GlaxoSmithKline, King of Prussia, PA, US)

Elizabeth Tarka (GlaxoSmithKline, King of Prussia, PA, US)

STABILITY Executive Operations Committee members

Harvey D White (Green Lane Cardiovascular Service, Auckland City Hospital, and Auckland University,
Auckland, NZ; member of the VIGOUR Organization)

Lars Wallentin (Department of Medical Sciences and Uppsala Clinical Research Center, Uppsala
University, Uppsala, SE; member of the VIGOUR Organization)

Claes Held (Department of Medical Sciences and Uppsala Clinical Research Center, Uppsala
University, Uppsala, SE; member of the VIGOUR Organization)

Ralph Stewart (Green Lane Cardiovascular Service, Auckland City Hospital, and Auckland University,
Auckland, NZ; member of the VIGOUR Organization)

Olga Bucan (Green Lane Cardiovascular Service, Auckland City Hospital, Auckland, NZ)
Charlotta Elfstrom (Uppsala Clinical Research Center, Uppsala University, Uppsala, SE)

Rebekkah Brown (GlaxoSmithKline, Research Triangle Park, NC, US)



Lisa Hegg (GlaxoSmithKline, King of Prussia, PA, US)

Marie Jarosz (GlaxoSmithKline, King of Prussia, PA, US)

Sue Krug-Gourley (GlaxoSmithKline, King of Prussia, PA, US)

Jerry Rudman (GlaxoSmithKline, King of Prussia, PA, US) (Posthumous)
Peter Smith (GlaxoSmithKline, Research Triangle Park, NC, US)

Elizabeth Tarka (GlaxoSmithKline, King of Prussia, PA, US)

STABILITY Steering Committee members/ National Coordinators

Diego Ardissino (Azienda Ospedaliero-Universitaria di Parma, Parma, IT)

Paul W Armstrong (University of Alberta, Edmonton, CA, US; member of the VIGOUR Organization)
Alvaro Avezum (Dante Pazzanese Institute of Cardiology, Sdo Paulo, BR)

Philip E Aylward (South Australian Health and Medical Research Institute, Flinders University and
Medical Centre, Adelaide, AU)

Alfonso Bryce (Cardiogolf/Clinica El Golf, Lima, PE)

Hong Chen (Peking University People's Hospital, Beijing, CN)
Ming-Fong Chen (National Taiwan University Hospital, Taipei, TW)
Ramon Corbalan (Pontificia Universidad Catolica de Chile, Santiago, CL)
Anthony JDalby (Milpark Hospital, Johannesburg, ZA)

Nicolas Danchin (AP-HP and Université Paris Descartes, Paris, FR)
Robbert J De Winter (University of Amsterdam, Amsterdam, NL)
Stefan Denchev (University Hospital Alexandrovska, Sofia, BG)

Rafael Diaz (ECLA Estudios Cardioldgicos, Latinoamérica, Rosario, AR)
Moses Elisaf (University of loannina, loannina, GR)

Marcus D Flather (University of East Anglia and Norfolk and Norwich University Hospital, UK)
Assen R Goudev (Queen Giovanna University Hospital, Sofia, BG)

Christopher B Granger (Duke University, Medical Center, Durham, NC, US; member of the VIGOUR
Organization)

Liliana Grinfeld (University of Buenos Aires, School of Medicine, Buenos Aires, AR)
Claes Held (Uppsala Clinical Research Center, Uppsala University, Uppsala, SE)
Judith S Hochman (NYU Langone Medical Center, New York, NY, US)

Steen Husted (Hospital Unit West, Herning/Holstbro, DK)



Hyo-Soo Kim (Seoul National University Hospital, Seoul, KR)

Wolfgang Koenig (University of Ulm Medical Center, Ulm, DE)

Ales Linhart (Charles University in Prague, Prague, CZ)

Eva Lonn (McMaster University, Hamilton, Ontario, CA)

José Lopez-Sendon (Hospital Universitario La Paz, Madrid, ES)
Athanasios J Manolis (Asklepeion Hospital, Athens, GR)

Emile R Mohler, Il (University of Pennsylvania, Philadelphia, PA, US)
José C Nicolau (University of Sdo Paulo Medical School, Sdo Paulo, BR)
Prem Pais (St. John's Medical Collage, Bangalore, IN)

Alexander Parkhomenko (Institute of Cardiology, Kiev, UA)

Terje R Pedersen (University of Oslo and Oslo University Hospital, Oslo, NO)
Daniel Pella (PJ Safarik University, Kosice, SK)

Marco ARamos-Corrales (San Jose Satelite Hospital, Naucalpan, MX)

Mikhail Ruda (Russian Cardiologic Research and Production Complex of Rosmedtechnology,
Moscow, RU)

Matyas Sereg (St. George Hospital, Székesfehérvar, HU)

Saulat Siddique (Shaikh Zayed Postgraduate Medical Institute, Lahore, PK)
Peter Sinnaeve (University Hospitals Leuven, Leuven, BE)

Piyamitr Sritara (Mahidol University, Bangkok, TH)

Ralph Stewart (Green Lane Cardiovascular Service, Auckland City Hospital, and Auckland University,
Auckland, N2)

Henk P Swart (Antonius Hospital Sneek, NL)

Rody G Sy (University of the Philippines, Manila, PH)

Tamio Teramoto (Teikyo Academic Research Center, Itabashi-ku, Tokyo, JP)
Hung-Fat Tse (University of Hong Kong, Hong Kong SAR, CN)

W Douglas Weaver (Henry Ford Heart and Vascular Institute, Wayne State University, Detroit, M,
us)

Robert Weiss (Maine Research Associates, Auburn, ME, US)
Margus Viigimaa, Tallinn (University of Technology, Tallinn, EE)

Dragos Vinereanu (University of Medicine and Pharmacy, University and Emergency Hospital,
Bucharest, RO)



Junren Zhu (Fudan University, Shanghai, CN)

Independent Data Monitoring Committee members (IDMC)

Chairman: Rory Collins (University of Oxford, Oxford, UK)

Voting Members

Jeffrey Anderson (Intermountain Medical Center, Murray, UT, US)

David DeMets (University of Wisconsin—-Madison, Madison, WI, US)
Peter Ganz (University of California-San Francisco, San Francisco, CA, US)
Peter Sandercock (Western General Hospital, Edinburgh, UK)

Michael Weber (SUNY Downstate College of Medicine, New York, NY, US)

Statistical Data Analysis Center

Department of Biostatistics and Medical Informatics, University of Wisconsin—Madison, Madison,
WI, US

Staff Members

Marian Fisher (Director); Kevin Buhr, Scott Diegel, and Melissa Schultz (Contributing Statisticians)

Clinical End Point Classification (CEC) - Cardiology

Chairman - CEC Cardiology: Claes Held, Uppsala Clinical Research Center, Uppsala University,
Uppsala, SE

Co-chairman - CEC Cardiology: Kenneth W Mahaffey, Duke Clinical Research Institute, Durham, NC,
us

Adjudicators — CEC Cardiology

John H Alexander (Duke University School of Medicine, Durham, NC, US)
Sana Al-Khatib (Duke University School of Medicine, Durham, NC, US)
Tomasz Baron (Uppsala University Hospital, Uppsala, SE)

Olle Bergstrom (Vaxjo Hospital, Vaxjo, SE)

Cheryl Bushnell (Duke University School of Medicine, Durham, NC, US)

Christina Christersson (Uppsala University Hospital, Uppsala, SE)



Kai Eggers (Uppsala University Hospital, Uppsala, SE)

Bengt-Olov Fredlund (Sahlgrenska University Hospital, Gothenburg, SE)
Emil Hagstrom (Uppsala University Hospital, Uppsala, SE)

Ziad Hijazi (Uppsala University Hospital, Uppsala, SE)

Lovisa Holm Orndahl (Uppsala University Hospital, Uppsala, SE)

Stefan K James (Uppsala University Hospital, Uppsala, SE)

Tomas Jernberg (Karolinska University Hospital, Stockholm, SE)

Nina Johnston (Uppsala University Hospital, Uppsala, SE)

Renato D Lopez (Duke University School of Medicine, Durham, NC, US)
Rajendra H Mehta (Duke University School of Medicine, Durham, NC, US)
Kristin L Newby (Duke University School of Medicine, Durham, NC, US)
Orjan Nordmark (Uppsala University Hospital, Uppsala, SE)

Jonas Oldgren (Uppsala University Hospital, Uppsala, SE)

Matthew T Roe (Duke University School of Medicine, Durham, NC, US)
Katarina Saldéen (Sahlgrenska University Hospital, Gothenburg, SE)
Anna Stenborg (Uppsala University Hospital, Uppsala, SE)

Karolina Szummer (Karolinska University Hospital, Stockholm, SE)
Christoph Varenhorst (Uppsala University Hospital, Uppsala, SE)

Axel Akerblom (Uppsala University Hospital, Uppsala, SE)

Coordinating Sites — CEC Cardiology
Uppsala Clinical Research Center (UCR), Uppsala University, Uppsala, SE (Lead coordinating site)
Duke Clinical Research Institute (DCRI), Durham, NC, US

GLCC Research Organization Ltd, Auckland, NZ

Staff Members — CEC Cardiology

UCR: Charlotta Elfstrom (CEC Project Lead); Ulrika Bodén and Pernilla Holmgren (CEC Coordinators);
Christina Alm, Theresa Hallberg, and Margareta Forsman (CEC Monitors); Hanna Ljung and Camilla
Svanberg (CEC Assistants)

DCRI: Patrick F Loebs (CEC Project Lead); Karen Atwater, Robert Baldwin, Maria Butts, Tuan Chan,
Patricia Connolly, Gerry Esposito, Jacalyn B Hillier, Marla Jordan, Kathleen Lane, Debra Eckart



Kimberly O’Malia, Grace Ryan, Patsy Smitheran, Maunette Tait, and Sachin Vyas (CEC Monitors);
Jessy Frazilus (CEC Assistant)

GLCC: Olga Bucan, Sarah Douglas (CEC Project Leads); Caroline Alsweiler, Lorinda Ball, Ana Bucan,
and Laura Mackay (CEC Monitors)

Clinical End Point Classification (CEC) - Oncology

Chairman - CEC Oncology: Stephen Wiviott (Brigham and Women's Hospital, Boston, MA, US)

Adjudicators — CEC Oncology

Gretchen Gignac (Boston Medical Center, Boston, MA, US)

Wolfram Goessling (Brigham and Women's Hospital, Boston, MA, US)
Ephraim Hochberg (Massachusetts General Hospital, Boston, MS, US)
Andrew Lane (Dana Farber Cancer Institute, Boston, MA, US)

Carol Rosenberg (Harvard Vanguard, Boston, MA, US)

Andrew Wagner (Dana Farber Cancer Institute, Boston, MA, US)

Brian M Wolpin (Dana Farber Cancer Institute, Boston, MA, US)

Coordinating Site — CEC Oncology

Thrombolysis in Myocardial Infarction (TIMI) Study Group, CEC Department, Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA, US (Lead coordinating site)

Uppsala Clinical Research Center (UCR), Uppsala University, Uppsala, SE
Duke Clinical Research Institute (DCRI), Durham, NC, US

GLCC Research Organization Ltd, Auckland, NZ

Staff Members — CEC Oncology

TIMI Study group: Cheryl Lowe (CEC Director); Kristen Mills (CEC Manager); Maria Alkhalil and Jessica
Ruvido (CEC Coordinators); Mian Qasim Rehman, Margarita Shimmer, and Irina Stebletsova (Medical
Reviewers)

Statistical Centers and Involved Statisticians
Allison Barnes (GlaxoSmithKline, Research Triangle Park, NC, US)

Rebekkah Brown (GlaxoSmithKline, Research Triangle Park, NC, US)



Karen Chiswell (Duke Clinical Research Institute, Durham, NC, US)
Rich Davies (GlaxoSmithKline, King of Prussia, PA, US)

Amanda Stebbins (Duke Clinical Research Institute, Durham, NC, US)

Central Laboratory

Quest Diagnostics Clinical Laboratories, Inc., Valencia, CA, US

Data Coordination

Data management: GlaxoSmithKline, R&D Projects Clinical Platforms & Sciences, King of Prussia, PA,
us

Registration And Medication Ordering System [RAMOS] interactive voice response system:
GlaxoSmithKline, R&D Platform Technology & Science, Upper Providence, PA, US

Web-based Data Capture Vendor: Oracle Health Sciences, Boston, MA, US

STABILITY Investigators by country

Listed are investigators recruiting at least 1 patient. Number of patients included is listed in brackets.
FPI = Former Principal Investigator at site

Argentina

Bustamante Labarta, Miguel, Instituto Medico de la Comunidad (IMEC), Buenos Aires (19);
Cartasegna, Luis R, Hospital Italiano de La Plata, Buenos Aires (6); Chekherdemian, Sergio, Complejo
Médico de la Policia Federal Argentina Churruca-Visca, Ciudad Autonoma de Buenos Aires (16);
Cuello, Jose L, Instituto de Investigaciones Clinicas Bahia Blanca, Buenos Aires (42); Elias, Pedro,
INSARES, Mendoza (22); Giordano, Jorge, Clinica Instituto Medico Adrogue, Buenos Aires (23);
Hirschson, Alfredo, CENIT- Centro de Neurociencias y Tratamiento- Buenos Aires, Buenos Aires (14);
Hominal, Miguel Angel, Centro de Investigaciones Clinicas del Litoral S.R.L., Santa Fe, Santa Fe (47);
Ibafiez, Julio O, Instituto de Hipertension y Corazon, Corrientes (21); Jure, Horacio O, Clinica Chutro
SRL, Cordova (49); Litvak, Marcos, Instituto Medico Especializado, Ciudad Autonoma de Buenos Aires
(25); Macin, Stella M, Instituto de Cardiologia JF Cabral, Corrientes (16); MacKinnon, Ignacio Jorge,
Instituto de Investigacion Clinica de Mar del Plata, Buenos Aires (56); Maffei, Laura Elena,
Consultorios Asociados de Endocrinologia (CADE), Buenos Aires (43); Montaia, Oscar R, Clinica DIM
Privada, Buenos Aires (39); Prado, Aldo D, Investigaciones Clinicas Tucuman, Tucuman (18); Sala,
Jorgelina M, Gorosito, Vanina (FPI) Instituto de Investigaciones Clinicas Rosario, Santa Fe (68);
Sanchez, Ramiro A, Fundapres, Ciudad Autonoma de Buenos Aires (18).

Australia

Brieger, David, Concord Hospital, Concord (6); Chew, Derek, Flinders Medical Centre, Bedford Park
(9); Cross, David, The Wesley Research Institute, Auchenflower (20); De Looze, Ferdinandus J, Aus
trials Pvt Ltd, Sherwood (36); Farshid, Ahmad, The Canberra Hospital, Garran (10); Hall, Stephen,
Emeritus Research, Malvern (17); Krum, Henry, CCRE Clinical Trials Centre, Monash University,
Caulfield Hospital, Caulfield (22); Lane, Geoff K, Fremantle Hospital, Fremantle (15); Oqueli Flores,



Ernesto, Stickland, John (FPI), Ballarat Health Service - Ballarat Base Hospital, Ballarat (6); Purnell,
Peter W, Joondalup Clinical Trials Foundation Inc., Joondalup (55); Szto, Gregory YF, Peninsula Heart
Centre, Peninsula Private Hospital, Frankston (20); Thompson, Peter L, Sir Charles Gairdner Hospital,
Nedlands (22); Waites, Jonathan, Coffs Harbour Health Campus, Coffs Harbour (55); William, Maged,
Gosford Hospital, Gosford (13).

Belgium

Beauloye, Christophe, Cliniques Universitaires Saint-Luc, Brussels (28); Boland, Jean, Centre
Hospitalier Régional de la Citadelle, Liege (10); Charlier, Filip, Imelda Ziekenhuis, Bonheiden (26); De
Raedt, Herbert JLP, Onze-Lieve-Vrouwziekenhuis Aalst, Aalst (17); Dens, Joseph AY, Ziekenhuis Oost-
Limburg, Genk (21); Dujardin, Karl, H.-Hartziekenhuis, Roeselare (23); Friart, Alain, Centre Hospitalier
Universitaire de Tivoli, La Louviére (18); Scheen, André, Centre Hospitalier Universitaire de Liege,
Liege (14); Schroder, Erwin, CHU Mont-Godinne, Yvoir (5); Sinnaeve, Peter R, Universitair Ziekenhuis
Gasthuisberg, Leuven (17); Verheye, Stefan, LRAZNA Campus Middelheim, Antwerpen (3); Vranckx,
Pascal, Jessa Ziekenhuis, Hasselt (20).

Brazil

Abrantes, José A M, Santa Casa de Pelotas, Pelotas (23); Albuquerque, Denilson, Campos De Hospital
Universitario Pedro Ernesto, Rio de Janeiro (24); Ardito, Wilma Roberta, Instituto de Moléstias
Cardiovasculares — IMC, S3o José do Rio Preto (6); Baracioli, Luciano M, Instituto do Coracaodo
HCFMUSP (INCOR), Sao Paulo (16); Bertolami, Marcelo C, Instituto Dante Pazzanese de Cardiologia,
Sdo Paulo (32); Bodanese, Luiz C, Hospital Sdo Lucas da PUC-RS, Porto Alegre (19); Dos Santos Filho,
Raul D, Instituto do Coracdo - INCOR, Séo Paulo (2); Maia, Lilia N, Fundagdo Faculdade Regional de
Medicina de Sdo José do Rio Preto, Sdo José do Rio Preto (9); Manenti, Euler RF, Hospital M3e de
Deus, Instituto de Medicina Vascular, Porto Alegre (29); Marino, Roberto L, Madre Teresa -
Cardiologia Clinica & Intervencionista, Belo Horizonte (2); Ogawa Indio do Brasil, Clarisse K, Instituto
Dante Pazzanese de Cardiologia, Sdo Paulo (21); Paiva, Maria Sanali de Oliveira, Natal Hospital
Center, Natal (59); Rabelo, Alves Junior, Alvaro, Fundacdo Bahiana de Cardiologia, Salvador (10);
Rassi, Salvador, Hospital das Clinicas da Universidade Federal de Goias, Goiania (31); Reis, Gilmar,
Santa Casa da Misercérdia de Belo Horizonte, Belo Horizonte (45); Rossi, Paulo R F, Unicardios -
Unidade de Atendimento do Coragdo S/S, Curitiba (42); Saraiva, José Francisco K, Hospital e
Maternidade Celso Pierro da PUC Campinas, Campinas (14).

Bulgaria

Benov, Haralambi, MHAT Dr. Stefan Cherkezov, Veliko Tarnovo (26); Chompalova, Boryana, MHAT
Plovdiv, Plovdiv (5); Denchev, Stefan, Cardiology Clinic at MHAT Alexandrovska, Sofia (23); Goudev,
Assen, Cardiology Clinic at MHAT Tsaritsa Yoanna, Sofia (24); Grigorova, Valentina, 1st internal ward
at 1st MHAT Sofia, Sofia (29); Mihov, Atanas, Internal Department at MHAT Sveta Ekaterina,
Dimitrovgrad (26); Mincheva, Valentina, Clinic of Cardiology at National Multiprofile Transport
Hospital Tzar Boris I, Sofia (23); Petrova, Sylvia, Internal Cardiology Department at MHAT Ruse,
Ruse (20); Staneva, Angelina, Raev, Dimitar (FPI), Clinic of cardiology and intensive treatment, Sofia
(3); Tisheva, Snezhanka, Cardiology clinic at MHAT "Dr. Georgi Stranski", Pleven (43);

Canada

Aronson, Ronnie, LMC Endocrinology Centres, Toronto (17); Bedard, Jacques, Recherche Clinique
London/London Clinical Research, Sherbrooke (25); Bhargava, Rakesh K, Heart Care Research,
Oshawa (10); Borts, David, Brampton Research Associates, Brampton (48); Constance, Christian,
Clinique Sante Cardio MC, Montreal (50); Cusson, Jean, Hopital Charles LeMoyne, Greenfield Park
(12); Davies, Richard F, University of Ottawa Heart Institute, Ottawa (14); Ducas, John, Saint Boniface
General Hospital, Winnipeg (19); Ferguson, Murdo ER, Colchester Research Group, Truro (20);



Goldenberg, Ronald M, LMC Endocrinology Centres (Thornhill) Limited, Thornhill (35); Grondin,
Francois, Clinique de Cardiologie de Levis, Levis (17); Gyenes, Gabor, University of Alberta Hospital,
Edmonton (10); Halperin, Frank, Kelowna Cardiology Research, Kelowna (13); Kornder, Jan, SMH
Cardiology Clinical Trials Inc., Surrey (18); Kouz, Simon, Centre de sante et de services sociaux de
Nord de Lanaudiere, Saint Charles-Borromee (51); Lainesse, Andre Y, Centre Investigation Clinique
de la Mauricie Inc., Trois Rivieres (23); Leader, Rolland, Leader Medicine Professional Corporation,
Ajax (20); Leiter, Lawrence A, Saint Michael's Hospital, Toronto (8); Lonn, Eva M, Hamilton Health
Sciences, Hamilton (35); Milot, Alain, CHUQ Pavillon Saint Francois D'Assise, Quebec City (4); Pearce,
Murray E, Murray Pearce Medicine Professional Corporation, Kitchener (5); Pliamm, Lew, Canadian
Phase Onward Inc, Toronto (30); Powell, Calvin N, Dr. Calvin Powell Professional Medical
Corporation, Bay Roberts (25); Rose, Barry F, Health Sciences Centre, St. John's (5); Rupka, Dennis W,
Fraser Clinical Trials, Inc., New Westminster (35); Siega, Anthony JD, Klinke, Peter W (FPI), Victoria
Heart Institute Foundation, Victoria (57); St-Amour, Eric, Q&T Research Outaouais Inc., Gatineau
(49); Talbot, Paul, Centre de recherche clinique de Quebec Inc., Quebec City (45); Tardif, Jean-
Claude, Montreal Heart Institute, Montreal (3); Tishler, Steven J, Mississauga Clinical Research
Centre, Mississauga (29); Title, Lawrence, Queen Elizabeth Il Health Sciences Center, Halifax (9);
Wong, Graham C, Buller, Christopher E (FPI), Diamond Health Care Centre, Vancouver (39).

Chile

Acevedo Blanco, Monica Andrea, Hospital Clinico Universidad Catolica de Chile, Santiago (14);
Albornoz Alarcon, Francisco Javier, Hospital Las Higueras, Talcahuano (87); Escobar, Edgardo,
Hospital San Borja Arriaran, Santiago (12); Florenzano Urzua, Fernando, Hospital Salvador, Santiago
(17); Pedemonte Villablanca, Oneglio Antonio, Hospital Gustavo Fricke, Vifia del Mar (14); Prieto
Dominguez, Juan Carlos, Hospital Clinico Universidad de Chile, Santiago (28); Sanhueza Cardemil,
Patricio, Centro de Estudios Clinicos Santiago Oriente, Santiago (10); Varleta Olivares, Paola Elena,
Hospital Dipreca, Santiago (13).

China

Chen, Hong, People's hospital of Peking University, Beijing (30); Chen, Jiyan, Guangdong General
Hospital, Guangzhou (26); Dong, Yugang, 1st Affiliated Hospital of Sun Yat-Sen University,
Guangzhou (19); Ge, Junbo, Zhongshan Hospital Affilliated to Fudan University, Shanghai (10); He,
Ben, Ren Ji Hospital Affiliated to Shanghai Jiao Tong University, Shanghai (5); Huo, Yong, 1st
Affiliated Hospital of Beijing University, Beijing (19); Li, Weimin, 1st Affiliated Hospital of Harbin
Medical University, Haerbin (137); Li, Xin-li, Jiangsu Province Hospital, Nanjing (1); Liao, Yuhua,
Wuhan Union Hospital, Wuhan (23); Wei, Meng, The Sixth Hospital of Shanghai Jiaotong University,
Shanghai (12); Yan, Xiaowei, Peking Union Medical College Hospital, Beijing (17); Ye, Ping, Beijing 301
PLA Hospital, Beijing (3); Yuan, Zuyi, 1st Affiliated Hospital, Xian Jiaotong University, Xian (36); Zhang,
Yun, Shandong University Qi Lu Hospital, Jinan (18); Zhu, Jianhua, 1st Affiliated Hospital of Zhejiang
University, Hang Zhou (13).

Czech Republic

Cermak, Ondrej, Nemocnice Slany, Slany (93); Dedek, Vratislav, Orlickoustecka nemocnice, Usti nad
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