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DIAGNOSTIC AND PROGNOSTIC METHODS FOR
CARDIOVASCULAR DISEASES AND EVENTS

CROSS REFERENCED RELATED APPLICATIONS
[001] This application claims priority to, and benefit of, U.S. Provisional Application
No. 62/289,513 filed February 1, 2016 and U.S. Provisional application No. 62/378,535 filed

August 23, 2016, the contents of which are incorporated herein by reference 1n their entireties.

FIELD OF THE INVENTION
[002] The present disclosure relates biomarker panels, assays, and kits and methods for

determining the diagnosis and/or prognosis of a cardiovascular disease or outcome 1n a patient.

BACKGROUND OF THE INVENTION
[003] Atherosclerotic cardiovascular disease (ASCVD) and its associated
cardiovascular events (CVE) including, for example, obstructive coronary artery disease (CAD),
myocardial infarction (MI), stroke, and cardiovascular death (CVD) are predominantly caused by
an underlying vascular endothelial process leading to deposition of lipid material and other
proteins resulting in atherosclerotic plaque formation 1n multiple vascular beds 1n the human
body. While this process 1s associated with 1dentifiable and modifiable risk factors, the disease
process and its related events noted above remain the leading cause of death and severe disability
worldwide (Yusuf et al., Effect of potentially modifiable risk factors associated with myocardial
infarction in 52 countries (the INTERHEART study): case-control study, Lancet, 364:937-52
(2004)).
[004] In the Western world, cardiovascular disease, typically associated with underlying
atherosclerosis, 1s the leading cause of death (Martin-Ventura et al., 2009, Rev. Esp. Cardiol
62(6):677-688, citing Murray and Lopez, 1997, Lancet 349:1269-1276). Risk factors for cardiac
disease are well known, and include hypertension, diabetes, smoking, elevated cholesterol,
obesity, and family history. However, despite the prevalence of obstructive coronary artery
disease (CAD) and the appreciation of 1ts risk factors, the link between the onset of symptoms
and a cardiac event requiring intervention remains elusive. Symptoms can be non-specific, such
as a feeling of heaviness 1n the chest, and can reflect CAD but could also be explained by gastric

distress; pain in the left arm could be of cardiac origin or could be caused by arthritis. Even
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when pain 1s highly likely to be cardiac in origin, there can be questions regarding the type and
intensity of treatment required; in some scenarios, medication may be sufficient, but 1n others, an
interventional strategy 1s necessary to avoid CVE.

[005] A number of technologies have been developed to 1dentify patients at high risk for
an adverse cardiac event. These include exercise and pharmacologic stress testing using
evaluations of the ECG response, the cardiac wall motion response using ultrasound, and
changes 1n myocardial perfusion using nuclear imaging techniques. Coronary angiography, the
most 1invasive approach, has been considered the "gold standard" diagnostic tool to evaluate
coronary artery anatomy, cardiac structure, and function, but it 1s invasive, costly, has defined
complications, and 1s subject to operator-dependent variability (Sharma et al., 2010, Vasc. Health
Risk Manag. 6:307-316). Other, newer and less-invasive options are being explored, including
coronary computed tomographic angiography (Sharma et al., supra; Cury et al., 2008. J. Nucl.
Cardiol. 15(4):564-575), biomarkers (e.g., Martin-Ventura et al., 2009, Rev. Esp. Cardiol
62(6'):677-688), adenosine stress magnetic resonance perfusion imaging (Ingkanisorn et al |
2006, J. Am. Coll. Cardiol. 47(7): 1427-1432), the use of clinical predictors (Tadros et al., 2003.
South Med. J. 96(11):1113-1120; Schillinger et al., 2004, Wien Klin. Wochenschr. 116(3):83-
89), and indicators of platelet activity (Marcucci et al., 2009, Circulation 119:237-242 (originally
published online Dec. 31, 2008); Selvaraj et al., 2004, J. Throm. Thrombolysis 18(2):109-115).
[006] A need therefore exists for a simple and reliable method to improve the diagnosis

of cardiovascular pathologies and the prediction of CVE.

SUMMARY OF THE INVENTION
[007] The present disclosure provides methods for determining the diagnosis and/or
prognosis of a cardiovascular disease or outcome 1n a subject, comprising the steps: (1)
determining the level of at least one, at least two, at least three, at least four or greater than four
biomarkers 1n a biological sample obtained from the subject, wherein the biomarkers are selected
from the group consisting of those set forth in Tables 1A, 1B, 2A, and 2B; (11) optionally,
determining the status of at least one clinical variable for the subject, wherein the clinical
variable 1s selected from the group consisting of those set forth in Tables 3A, 3B, 4A and 4B;
(111) calculating a diagnostic and/or prognostic score for the subject based on the determined level

of at least one biomarker and, optionally, the status of the clinical variable(s) determined 1n step
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(11); (1v) classifying the diagnostic or prognostic score as a positive or negative result; and (v)
determining a therapeutic or diagnostic intervention regimen based on the positive or negative
result.

[008] The diagnosis or prognosis provided by the methods of the present disclosure are
particularly important in defining and determining a therapeutic path forward for a patient
recerving a positive diagnosis of coronary artery disease and/or a positive prognosis of
cardiovascular death, myocardial infarct (MI), stroke, all cause death, or a composite thereof. In
this way, the determined diagnosis and/or prognosis of a cardiovascular disease or outcome 1n
the subject facilitates a determination by a medical practitioner of a need for a therapeutic or
diagnostic intervention in the subject.

[009] In certain more specific embodiments, the biomarkers used 1n the methods are
selected from the biomarkers listed in Tables 1A, 1B, 2ZA, and 2B, particularly those that have a
p-value of less than 0.1, less than 0.05, less than 0.01 or less than 0.001.

[0010] In a particular embodiment, the method comprises determining the levels of at least
one, at least two, at three, at least four, or greater than four biomarkers selected from the group
consisting of adiponectin, apolipoprotein A-II, apolipoprotein C-I, decorin, interleukin-8, kidney
injury molecule-1, matrix metalloproteinase 9 (MMP-9), midkine, myoglobin, N terminal
prohormone of brain natriuretic protein (NT-proBNP), osteopontin, pulmonary surfactant
associated protein D, stem cell factor, tissue inhibitor of metalloproteinases-1 (TIMP-1), troponin,
and vascular cell adhesion molecule (VCAM).

[0011] In still other embodiments, in addition to determining biomarker levels 1n the
biological sample, the method further comprises determining the status of at least one clinical
variable, such as those listed in Tables 3A, 3B, 4A and 4B, particularly those having a p-value of
less than 0.1, less than 0.05, less than 0.01, or less than 0.001.

[0012] In a more particular embodiment, the method comprises determining the status of
at least one clinical variable selected from the group consisting of age, history of coronary artery
bypass graft surgery (CABQG), history of diabetes type 2, history of hemodialysis, history of
myocardial infarct (MI), history of percutaneous coronary intervention (e.g., balloon angioplasty
with or without stent placement), and sex.

[0013] In still other embodiments of the present disclosure, step (1) of the method

comprises determining the level of at least one, at least two, at least three, at least four, or greater
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than four biomarkers selected the groups consisting of adiponectin, apolipoprotein A-II,
apolipoprotein C-I, decorin, interleukin-8, kidney injury molecule-1, matrix metalloproteinase 9
(MMP-9), midkine, myoglobin, N terminal prohormone of brain natriuretic protein (NT-proBNP),
osteopontin, pulmonary surfactant associated protein D, stem cell factor, tissue inhibitor of
metalloproteinases-1 (TIMP-1), troponin, and vascular cell adhesion molecule (VCAM), and step
(11) comprises determining the status of at least one clinical variables selected from age, history of
coronary artery bypass graft surgery (CABG), history of diabetes type 2, history of hemodialysis,
history of myocardial infarct (MI), history of percutaneous coronary intervention (e.g. balloon
angioplasty with or without stent placement), and sex.

[0014] The methods advantageously provide a diagnosis of obstructive coronary artery
disease in the subject. In certain more specific embodiments, the diagnosis of obstructive
coronary artery disease 1n the subject comprises a diagnosis of 70% or greater obstruction in a
major epicardial vessel.

[0015] In still additional embodiments of the disclosure, step (1) of the method comprises
determining the level of at least one, at least two, at least three, at least four, or greater than four
biomarkers selected from the group consisting of adiponectin, apolipoprotein C-I, decorin,
interleukin-8, kidney injury molecule-1, matrix metalloproteinase 9, midkine, myoglobin,
pulmonary surfactant associated protein D, stem cell factor, and troponin.

[0016] In further particular embodiments, the methods provide a prognosis of the
likelihood for a cardiac outcome, such as an outcome selected from cardiovascular death,
myocardial infarct (MI), stroke, all cause death, or a composite thereof.

[0017] According to another aspect of the present provides methods for diagnosing the
presence of obstructive coronary artery disease in a subject, comprising the steps: (1) determining
the level of at least one, at least two, at least three, at least four, or greater than four biomarkers
1n a biological sample obtained from the subject, wherein the biomarkers are selected from the
agroup consisting of the biomarkers listed in Tables 1A and 1B; (11) optionally determining the
status of at least one clinical variable for the subject, wherein the clinical variable 1s selected
from the group consisting of the clinical variables listed in Tables 3A and 3B; (111) calculating a
diagnostic score for the subject based on the determined level of the at least one biomarker and

optionally the status of the at least one clinical variable; (1v) classifying the score as a positive or
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negative diagnosis of obstructive coronary artery disease; and (1v) determining a therapeutic or
diagnostic intervention regimen based on the positive or negative diagnosis.

[0018] In certain more specific embodiments, the biomarkers are selected from those
listed 1n Tables 1A and 1B having p-values of less than 0.1, less than 0.05, less than 0.01 or less
than 0.001.

[0019] In other more specific embodiments, step (1) of the method comprises determining
the levels at least one, at least two, at least three, at least four, or greater than four biomarkers
selected from the group consisting of adiponectin, apolipoprotein C-I, decorin, interleukin-8,
kidney 1njury molecule-1, matrix metalloproteinase 9, midkine, myoglobin, pulmonary surfactant
associated protein D, stem cell factor, and troponin.

[0020] In other embodiments, the clinical variable(s) assessed according to the method 1s
selected from those listed 1n Tables 3A and 3B having p-values of less than 0.1, less than 0.05,
less than 0.01 or less than 0.001.

[0021] In still other embodiments, step (11) of the method comprises determining the status
of at least one clinical variables selected from the group consisting of age, history of coronary
artery bypass graft surgery (CABG), history of diabetes type 2, history of hemodialysis, history of
myocardial infarct (MI), history of percutaneous coronary intervention (e.g., balloon angioplasty
with or without stent placement), and sex.

[0022] In further embodiments, step (1) of the method comprises determining the levels at
least one, at least two, at least three, at least four, or greater than four biomarkers selected the
groups consisting of adiponectin, apolipoprotein C-I, decorin, interleukin-8, kidney injury
molecule-1, matrix metalloproteinase 9, midkine, myoglobin, pulmonary surfactant associated
protein D, stem cell factor, and troponin and step (11) comprises determining the status of at least
one clinical variables selected from age, history of coronary artery bypass graft surgery (CABG),
history of diabetes type 2, history of hemodialysis, history of myocardial infarct (MI), history of
percutaneous coronary intervention (e.g., balloon angioplasty with or without stent placement),
and sex.

[0023] In other embodiments, a positive diagnosis for obstructive coronary artery disease
1n the subject facilitates a determination by a medical practitioner of the need for an intervention
or further testing. An intervention or further testing may include but are not limited to one or

more of a diagnostic cardiac catheterization (also referred to as “cath’™), percutaneous coronary
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intervention (balloon angioplasty with or without stent placement), coronary artery bypass graft
(CABG), and administration of pharmacologic agents, such as one selected from one or more of
nitrates, beta blockers, ACE inhibitor and lipid-lowering agents.

[0024] In other embodiments, a negative diagnosis for obstructive coronary artery
disease 1n the subject facilitates a determination by a medical practitioner of the need for an
intervention or further testing. An intervention or further testing may include but are not limited
to one or more of ongoing monitoring and management of coronary risk factors including
hypertension, diabetes, and smoking, and lifestyle modifications selected from diet modification,
exercise, and smoking cessation.

[0025] Another aspect of the present disclosure provides methods for the prognosis of a
cardiac outcome 1n a subject, comprising the steps: (1) determining the level of at least one
biomarker 1n a biological sample obtained from the subject, wherein the biomarkers are selected
from the group consisting of the biomarkers listed in Tables 2A and 2B; (11) optionally
determining the status of at least one clinical variable for the subject, wherein the clinical
variable 1s selected from the group consisting of the clinical variables listed 1n Tables 4A and 4B;
(111) calculating a prognostic score for the subject based on the determined levels of the at least
one biomarker and, optionally, the status of the clinical variable(s) determined 1n step (11); (1v)
classifying the prognostic score as a positive or negative prognosis; and (v) determining a
therapeutic or diagnostic intervention regimen based on the positive or negative prognosis.
[0026] In more specific embodiments, the biomarkers evaluated 1n the method are
selected from those listed 1n Tables 2A and 2B having p-values of less than 0.1, less than 0.05,
less than 0.01 or less than 0.001.

[0027] In other embodiments, the clinical variable(s) assessed according to the method 1s
selected from those listed 1n Tables 4A and 4B having p-values of less than 0.1, less than 0.05,
less than 0.01 or less than 0.001.

[0028] In other specific embodiments, step (1) of the method comprises determining the
levels of at least one, at least two, at least three, at least four, or greater than four biomarkers
selected from the group consisting of apolipoprotein A-II, kidney injury molecule-1, midkine, N
terminal prohormone of brain natriuretic protein (NT-proBNP), osteopontin, tissue inhibitor of

metalloproteinases-1 (TIMP-1), and vascular cell adhesion molecule (VCAM).
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[0029] In still other embodiments, the prognosis of a cardiac outcome 1s a prognosis of
cardiovascular death, myocardial infarct (MI), stroke, all cause death, or a composite thereof.
[0030] In additional embodiments, a positive prognosis of a cardiac outcome facilitates a
determination by a medical practitioner of the need for an intervention or further testing. An
intervention or further testing may include but are not limited to one or more of stress testing with
ECG response or myocardial perfusion imaging, coronary computed tomography angiogram,
diagnostic cardiac catheterization, percutaneous coronary intervention (e.g., balloon angioplasty
with or without stent placement), coronary artery bypass graft (CABG), enrollment 1n a clinical
trial, and administration or monitoring of effects of agents selected from, but not limited to,
nitrates, beta blockers, ACE inhibitors, antiplatelet agents and lipid-lowering agents.

[0031] In other embodiments, a negative prognosis of a cardiac outcome facilitates a
determination by a medical practitioner of the need for an intervention or further testing. An
intervention or further testing may include but are not limited to one or more of ongoing
monitoring and management of coronary risk factors including hypertension, diabetes,
hyperlipidemia and smoking; and lifestyle modifications selected from diet modification,
exercise and smoking cessation.

[0032] In other aspects, the present disclosure provides a diagnostic or prognostic kit

comprising a panel of biomarkers and optionally clinical variables as described.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] Figure 1 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM139/685 (as described in Example 1), in the internal validation set (N=278) to diagnose
the presence of severe CAD (>70% stenosis in any vessel). The panel had a robust area under
the curve (AUC) of 0.87.
[0034] Figure 2 shows a distribution of the CAD panel FM139/685 (as described 1n
Example 1), in the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). A bimodal distribution 1s noted, with preponderance of those with
significant CAD distributed at higher scores. Positive = subjects with at least one coronary
stenosis > 70%, negative = subjects with no coronary stenoses > 70%.
[0035] Figure 3 shows results from dividing the CAD panel FM139/685 (as described 1n
Example 1), in the internal validation set (N=278) into 5 categories of predicted likelihood of
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CAD (=70% stenosis 1n any vessel). In doing so, 42% of subjects could be “ruled 1n” or “ruled
out” for severe CAD with a PPV of 93% and a NPV of 91%, respectively.

[0036] Figure 4 shows Kaplan-Meier survival curves depicting time to incident acute MI
as a function of CAD Score 1n panel FM139/685 (as described in Example 1). Though
developed as a diagnostic tool for CAD, the score also presaged incident acute MI during follow-
up.

[0037] Figure 5 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM144/696 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosts 1n any vessel). The panel had a robust area under the curve (AUC) of 0.87.
[0038] Figure 6 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM145/701 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had an area under the curve (AUC) of 0.72.

[0039] Figure 7 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM146/690 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had an area under the curve (AUC) of 0.69.

[0040] Figure 8 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM152/757 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had an area under the curve (AUC) of 0.73.

[0041] Figure 9 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM117a/657 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosts 1n any vessel). The panel had a robust area under the curve (AUC) of 0.84.
[0042] Figure 10 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM139CLa/658 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.80.
[0043] Figure 11 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM139CLb/750 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.84.
[0044] Figure 12 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM139CLc/751 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.83.
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[0045] Figure 13 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM117b/663 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.85.
[0046] Figure 14 shows receiver operating characteristic curve for the Prevencio CAD
panel FM139CLd/752 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.86.
[0047] Figure 15 shows receiver operating characteristic curve for the Prevencio CAD
panel FM139CLe/753 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.85.
[0048] Figure 16 shows receiver operating characteristic curve for the Prevencio CAD
panel FM139CL1/754 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.86.
[0049] Figure 17 shows receiver operating characteristic curve for the Prevencio CAD
panel FM139CLg/755 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (>70% stenosis in any vessel). The panel had a robust area under the curve (AUC) of 0.86.
[0050] Figure 18 shows a receiver operating characteristic curve for the Prevencio CAD
panel FM46/572 (as described in Example 2), in the internal validation set (N=278) to diagnose
the presence of severe CAD (>70% stenosis in any vessel). The panel had a robust area under
the curve (AUC) of 0.84.

[0051] Figure 19 shows a distribution of the CAD panel FM46/572 (as described 1n
Example 2) 1in the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). A bimodal distribution 1s noted, with preponderance of those with
significant CAD distributed at higher scores. Positive = subjects with at least one coronary
stenosis > 70%, negative = subjects with no coronary stenoses > 70%.

[0052] Figure 20 shows Kaplan-Meier survival curves depicting time to incident acute
MI as a function of CAD Score panel FM 46/572 (as described in Example 2). Though
developed as a diagnostic tool for CAD, the score also presaged incident acute MI during follow-
up.

[0053] Figure 21 shows receiver operating characteristic curve for the Prevencio CAD
panel FM46Fd/586 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.84.
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[0054] Figure 22 shows recelver operating characteristic curve for the Prevencio CAD
panel FM46Fe/587 1n the internal validation set (N=278) to diagnose the presence of severe
CAD (=70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.83.
[0055] Figure 23 shows receiver operating characteristic curve for the Prevencio CAD
panel FM46F1/588 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosits 1n any vessel). The panel had a robust area under the curve (AUC) of 0.80.
[0056] Figure 24 shows receiver operating characteristic curve for the Prevencio CAD
panel FM186/796 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosts 1n any vessel). The panel had a robust area under the curve (AUC) of 0.84.
[0057] Figure 25 shows receiver operating characteristic curve for the Prevencio CAD
panel FM189/798 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosits 1n any vessel). The panel had a robust area under the curve (AUC) of 0.83.
[0058] Figure 26 shows receiver operating characteristic curve for the Prevencio CAD
panel FM187/792 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.85.
[0059] Figure 27 shows receiver operating characteristic curve for the Prevencio CAD
panel FM188/794 1n the internal validation set (N=278) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.85.
[0060] Figure 28 shows receiver operating characteristic curve for the Prevencio CAD
panel FM02/410 (as described Example 3), 1in the internal validation set (N=243) to diagnose the
presence of severe CAD (>70% stenosis 1n any vessel). The panel had a robust area under the
curve (AUC) of 0.89.
[0061] Figure 29 shows receiver operating characteristic curve for the Prevencio CAD
panel FMO01/390 1n the internal validation set (N=243) to diagnose the presence of severe CAD
(>70% stenosis 1n any vessel). The panel had a robust area under the curve (AUC) of 0.87.
[0062] Figure 30 shows recetver operating characteristic curve for the Prevencio

prognostic panel FM160/02 (as described 1n Example 4), in the internal validation set (N=278)

for prognosis of one year (3-365 day) composite cardiovascular death, myocardial infarct or

stroke. The panel had an area under the curve (AUC) of 0.79.

[0063] Figure 31 shows recetver operating characteristic curve for the Prevencio

prognostic panel FM96/04 (as described in Example 5) in the internal validation set (N=278) for
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prognosis of one year (0-365 day) composite cardiovascular death, myocardial infarct or stroke.
The panel had an area under the curve (AUC) of 0.77.

[0064] Figure 32 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM190/33 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) composite cardiovascular death, myocardial infarct or stroke. The panel had an area
under the curve (AUC) of 0.78.

[0065] Figure 33 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM98/03 1n the internal validation set (N=278) for prognosis of one year (0-365
day) composite cardiovascular death, myocardial infarct or stroke. The panel had an area under
the curve (AUC) of 0.75.

[0066] Figure 34 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM209/02 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) composite all-cause death, myocardial infarct or stroke. The panel had an area under
the curve (AUC) of 0.79.

[0067] Figure 35 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM111/05 1n the internal validation set (N=278) for prognosis of one year (0-
365 day) composite all-cause death, myocardial infarct or stroke. The panel had an area under
the curve (AUC) of 0.77.

[0068] Figure 36 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM210/03 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) composite all-cause death, myocardial infarct or stroke. The panel had an area under
the curve (AUC) of 0.78.

[0069] Figure 37 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM110/04 1n the internal validation set (N=278) for prognosis of one year (0-
365 day) composite all-cause death, myocardial infarct or stroke. The panel had an area under
the curve (AUC) of 0.75.

[0070] Figure 38 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM211/03 1n the internal validation set (N=278) for prognosis of one year (3-

365 day) composite cardiovascular death or myocardial infarct. The panel had an area under the

curve (AUC) of 0.79.
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[0071] Figure 39 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM77/26 1n the internal validation set (N=278) for prognosis of one year (0-365
day) composite cardiovascular death or myocardial infarct. The panel had an area under the
curve (AUC) of 0.77.

[0072] Figure 40 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM212/02 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) composite cardiovascular death or myocardial infarct. The panel had an area under the
curve (AUC) of 0.79.

[0073] Figure 41 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM201/MI002 1n the internal validation set (N=278) for prognosis of one year
(3-365 day) myocardial infarct. The panel had an area under the curve (AUC) of 0.76.

[0074] Figure 42 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM204/MI003 1n the internal validation set (N=278) for prognosis of one year
(3-365 day) myocardial infarct. The panel had an area under the curve (AUC) of 0.76.

[0075] Figure 43 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM202/MI0035 1n the internal validation set (N=278) for prognosis of one year
(3-365 day) myocardial infarct. The panel had an area under the curve (AUC) of 0.75.

[0076] Figure 44 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM205/MI007 1n the internal validation set (N=278) for prognosis of one year
(3-365 day) myocardial infarct. The panel had an area under the curve (AUC) of 0.75.

[0077] Figure 45 shows receiver operating characteristic curve for the Prevencio
prognostic panel FM63/64 1n the internal validation set (N=278) for prognosis of one year (0-365
day) myocardial infarct. The panel had an area under the curve (AUC) of 0.73.

[0078] Figure 46 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM52/244 1n the internal validation set (N=278) for prognosis of one year (0-
365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of 0.80.
[0079] Figure 47 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM194/CVDO0O1 1n the internal validation set (N=278) for prognosis of one
year (3-365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of
0.80.
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[0080] Figure 48 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM193/R08 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of 0.80.
[0081] Figure 49 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM53/237 1n the internal validation set (N=278) for prognosis of one year (0O-
365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of 0.81.
[0082] Figure 50 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM195/CVDO002 1n the internal validation set (N=278) for prognosis of one
year (3-365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of
0.81.

[0083] Figure 51 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM207/04 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of 0.83.
[0084] Figure 52 shows recetver operating characteristic curve for the Prevencio
prognostic panel FM208/RO0S 1n the internal validation set (N=278) for prognosis of one year (3-
365 day) cardiovascular death. The panel had a robust area under the curve (AUC) of 0.82.

DETAILED DESCRIPTION OF THE INVENTION
[0085] The practice of the invention will employ, unless indicated specifically to the
contrary, conventional methods of chemistry, biochemistry, organic chemistry, molecular
biology, microbiology, recombinant DNA techniques, genetics, immunology, and cell biology
that are within the skill of the art, many of which are described below for the purpose of
1llustration. Such techniques are explained fully in the literature. See, e.g., Sambrook, et al.,
Molecular Cloning: A Laboratory Manual (3rd Edition, 2001); Sambrook, et al., Molecular
Cloning: A Laboratory Manual (2nd Edition, 1989); Maniatis et al., Molecular Cloning: A
Laboratory Manual (1982); Ausubel et al., Current Protocols in Molecular Biology (John Wiley
and Sons, updated July 2008); Short Protocols in Molecular Biology: A Compendium of
Methods from Current Protocols in Molecular Biology, Greene Pub. Associates and Wiley-
Interscience; Glover, DNA Cloning: A Practical Approach, vol. I & II (IRL Press, Oxford,
1985); Anand, Techniques for the Analysis of Complex Genomes, (Academic Press, New York,
1992); Transcription and Translation (B. Hames & S. Higgins, Eds., 1984); Perbal, A Practica<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>